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Bates Pole superiority is based on these distinctive features: 
The method and speed of manufacture is unequalled. 
Special “‘H” beams are sheared through the web, heated, 
ind expanded into Bates Poles. No metal is punched out, 
none added; there is no welding or riveting for standard one- 


piece poles. The Bates joint is the original unsheared metal. 


The material in Bates Poles is tested in the process of manu- 
I 


facture. Defective beams fail in the expander. Every finished 
Bates Pole is uniform, of sound material, and tested by stresses 


in excess of any which will be met in service. 


Bates Poles are made by an automatic process at the rate 
of one every two minutes, and cost very little more than base 


prices for structural steel at the warehouse. 


An expanded pole, automatically manufactured and tested, 
of uniform quality and dimensions, can be sold on a com- 
petitive basis with any other type of pole. The benefits of 
steel pole lines can be had at the price of the least expensive 
of other types 
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Weston 


Portable Instruments 
for Direct Current 





The first commercial Electrical Measuring Instrument produced by 
the Weston Electrical Instrument Co., known as Model 1, was 
without doubt one of the great contributions to the art of electrical 
measurement. By means of this unique instrument it became pos- 
sible to measure current and voltage values of direct current circuits 
with ease, accuracy and rapidity. 

This was more than thirty-three years ago. During the years which 
have elapsed the Model | Instruments have been improved by intro- 
ducing refinements in design and construction. Their position 
as standards throughout the world has never been successfully 
challenged. 

You need Model | Instruments for all Direct Current Precision 


neasurements. ten — 
, Write for Bulletin SO1. 


Weston Electrical Instrument Co. 
13 Weston Ave., Newark, N. J. 
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HE other day there appeared in 
the leading New York news- 
papers a full-page advertise- 
ment by an electric vehicle manufac- 
turer. It was well displayed, well 
illustrated, full of interesting facts, con- 
vincing in argument and strong in sell- 
ing appeal. It offered one of the best- 
known trucks at a newly reduced price, 
with an easy-payment plan, quantity 
discounts and a money-back guarantee. 
Every electrical man who read it was 
surprised. For electrical men have got 
into the habit of not taking the electric 
vehicle very seriously. 


ET this same electric vehicle offers 

one of the greatest economic benefits 
which electricity has ever brought to in- 
dustry. It promises one of the most pro- 
ductive loads the central station has ever 
known. It will some day provide a 
volume of business that will probably 
rival any other branch of our great in- 
dustry. And this has been apparent to 
many minds for many years. But it has 
waited on development by the vehicle 
manufacturer and acceptance by the 
central station. 

The central-station man has stalled 
because he tried to use the earliest vehi- 
cles unintelligently for every class of 
service and, being disappointed, turned 
against them. The vehicle manufactur- 
ers have resented this lack of sympathy 
and vision and been out of patience with 


the central station. They have also 
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wrangled among themselves and wasted 
time and energy. 

As a result the evolution of the elec- 
tric vehicle has been lamentably de- 
layed. But it has not stood still, because 
it embodies fundamental advantages and 
principles that are economically sound 
and no combination of prejudices could 
permanently block it. 


LECTRICAL men can no longer 

afford to ignore the electric vehicle. 
Vehicle manufacturers can no longer 
afford to weaken their influence by fric- 
tion between the road-truck and indus- 
trial-truck factions, by antagonistic com- 
petition between individuals, and by 
disregard of the vital need of selling the 
idea to the central station. 

To the public all kinds of trucks are 
electric vehicles, and people will inevi- 
tably continue to go to the central-station 
man to ask advice. And as long as the 
battery must be charged with electric 
power, it will remain in the popular 
mind an electrical appliance. 

The electric vehicle will never come 
into its own until the central station 
believes in it, uses it, supports it and 
co-operates in the establishing of ade- 
quate local servicing facilities. This 
already-possible load of inestimable 
value both in profit and good will and 
this great undeveloped branch of the 
electrical industry are held back wait- 
ing for the vehicle men and the central- 
station men to get together. 








| 











~ Rudolph 


Frederick 


Schuchardt 


An outstanding figure 
in the electric power 
and light industry and 
the new chairman of 
the N. E. L. A. Tech- 


nical Section. 


‘EW engineers can do many things 
well, and still fewer can be counted 
upon at all times when the electrical 

industry calls upon them for assistance. 
R. F. Schuchardt is one of the most ver- 
satile men in the industry and has at- 
tained an outstanding technical position 
as electrical engineer for the Common- 
wealth Edison Company. In addition, 
he has been a very influential factor in 
the upbuilding of all phases of the elec- 
trical business through his active par- 
ticipation in the work of the national 
and local organizations. His versatility 
is indicated by the fact that, on the one 
hand, he won the Chanute medal of the 
Western Society of Engineers for an able 
paper on “The Rotary-Converter Sub- 
station’ and was responsible for the 
electrical features of the Northwest and 
Calumet stations of his company, while, 
on the other hand, he has written a 
play which was produced by the stu- 
dents of the University of Wisconsin, 
his alma mater, and a booklet entitled 
“Panama and the Isthmian Canal.” In 
the civic affairs of Chicago Mr. Schu- 
chardt has taken an active interest and 
has held responsible positions. He was 
president of the Lake View Civic League 


for eleven years, is now a member of a 


committee studying the _ electrification 
problems of Chicago, and is active on 
the ways and means committee of the 
Chicago Association of Commerce, 

He was born in Milwaukee, Wis., 
Dec. 14, 1875, and received the degree of 
electrical engineer from the University 
of Wisconsin in 1897. After graduation 
he was connected with the Janesville 
Electric Light & Power Company and 
then was an engineer with Mysenberg 
& Badt of Chicago. Entering the em- 
ploy of the Commonwealth Edison Com- 
pany in 1898 asa substation operator, he 
rose rapidly in the organization and be- 
came chief electrical engineer in 1909. 
While with this “big policy’? company 
he has been very active in the develop- 
ment of all phases of its business. His 
work in laying out the new stations and 
in solving the problems in protection and 
distribution has furnished the material 
for many articles in the technical press 
and has given him the experience and 
knowledge that have made his services 
so valuable to the Technical Section of 
the National Electric Light Association. 
The operating system of the company, 
the school for the education of the em- 
ployees and the Edison Round Table are 
largely the result of his activities. In 


and is serving 
important com- 


addition he has served 
on some of the most 
mittees of the A. I. E. E. and the N. E. 
L. A., and is a past-president of the 
Chicago Section of the Illuminating En- 
gineering Society. 

The titles of some of the papers that 
Mr. Schuchardt has contributed to the 
A. I. E. E. are “The Use of Power- 
Limiting Reactors with Large Turbo- 
Alternators,” ‘‘The Protective Equip- 
ment on the System of the Common- 
wealth Edison Company” and “The Use 
of Reactors on Large Central-Station 
Systems.” He is a fellow of the Insti- 
tute and chairman of the power-stations 
committee. As a member he is active 
in the I. E. S., the Western Society of 
Engineers, the Society for the Promotion 
of Engineering Education, and the In- 
stitution of Electrical Engineers of Great 
Britain. Director of the City Club of 
Chicago and a member in the Chicago 
Engineers’ Club and the University Club 
of Chicago, he still finds time to act as 
president of the University of Wisconsin 
Club of Chicago. 

Mr. Schuchardat’s breadth of mind, in- 
dustry and vision will as never before 
be devoted to developing the industry 
during the coming year 
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Government Control 
Means Higher Taxes 


VIVID picture of how government operation of 
t public utilities paralyzes the taxpayers was set 
forth in a recent statement by the Real Estate Board 
of New York. The real-estate men view with misgiving 
the “growing tendency,” because municipal operation 
means tax exemption for the utility, and if no new 
revenues are discovered, “‘the old standby,” real prop- 
erty, must take on the extra burden. 

In the United States there are privately owned elec- 
tric power and street railway utilities valued at 
something like eleven billion dollars. There are munic- 
ipally owned utilities of the same kind estimated to be 
worth two billion dollars. If all public utilities are to 
be acquired and publicly owned, it will mean new bond 
issues of eleven billion dollars, which added to the 
seventeen billion dollars of tax-exempt securities already 
outstanding would make a total of twenty-eight billion 
dollars, or close to one-fifth of all our taxable national 
wealth, relieved from the burden of taxation. 

In Manhattan Borough, New York City, it is said, 
only 2 per cent of the heads of families own their own 
homes. To 98 per cent of the householders, therefore, 
the question of whether or not a city-owned public 
utility returns a profit on its operation is apt to be of 
less pressing interest than obtaining lower rates for 
service or than more extensive service. As a matter of 
fact, the present annual loss of ten million dollars to 
the city on money invested in subways on which there is 
no interest return receives very little attention and 
small adverse criticism, although it adds ten points to 
the tax rate. 

Many excellently sounding reasons are advanced why 
there should be public operation of public utilities, but 
it does not necessarily follow that public operation is 
profitable or desirable. Virtual public ownership can 
best be obtained by the natural process of selling the 
securities of the utility to the people of the community. 
The interests of the people are then safeguarded be- 
cause they own the utility. And, because professional 
operation has always proved less costly than political 
operation, the people who own the company through 
security holding always prefer to operate that way. 





A Basis for More Intelligent Selection 

of Insulating Oils 

ONCLUSIONS from real research on insulating oils 

for transformers and circuit breakers are presented 
n this issue by C. J. Rodman, who points out that 
rroneous conceptions have been held in the past re- 
varding the behavior of such oils. One correction which 
e emphasizes is that mineral-oil vapor is not spontane- 
usly explosive and that even when subjected to an are 
t has a-narrow explosive range, dependent on the 
mount of air mixed with it. Owing to the greater 
azard with circuit breakers, due to the violent agita- 
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tion of the oil during the rupture of the current, Mr. 
Rodman advocates the omission of air vents on the 
tanks of such apparatus and suggests that inert gases 
might be used to fill the space required over the oil 
to allow for expansion. In view of the research on 
which these suggestions are based, they should receive 
serious consideration. However, it may be pointed out 
that the mufflers now used on some circuit breakers 
virtually preclude the possibility of oil explosion follow- 
ing current rupture. 

Sludging of oi] has been experienced so extensively in 
both transformers and circuit breakers that the aa- 
thor’s explanation of the three most common causes of 
sludge formation should be a most welcome help in elim- 
inating this operating trouble. Evidently the principal 
remedial steps in both cases will be to design the con- 
taining tank so that the oil will not be brought in con- 
tact with air, to prevent corona discharge, to avoid hot 
spots and to use materials which will not react with the 
oil selected. As for the oil itself, or a substitute there- 
for, it is obvious that the ideal dielectric for trans- 
formers and circuit breakers would be a non-inflam- 
mable fluid of high dielectric strength, and it should also 
be resistant to chemical action and should not act as a 
solvent for the materials immersed in the oil. An addi- 
tional requirement for transformer oil, of course, is 
that it should possess sufficient fluidity to insure ade- 
quate cooling. Certain of the saturated mineral oils 
best fill these requirements, but much room for improve- 
ment still remains. 





Export Trade and 
Foreign Standards 


HERE is an interesting problem before the elec- 

trical manufacturers of America in the question 
whether they should imitate the designs and standards 
of foreign countries or insist upon selling their own 
standards or nothing. Customers abroad have long been 
accustomed to types and styles which differ widely from 
those which we use in this country. Manufacturers 
here are equipped to make their own goods in their 
own way and can naturally produce most profitably 
by adhering to their established standards. But the 
purpose in export business is to sell goods to foreign 
peoples, and there are other considerations to be 
counted in. For instance: 

Many of cur wiring devices do not appeal to foreign 
buyers because their custom has been to use wall 
switches and few pull chains or key sockets, and they 
prefer the tumble switch to the snap switch. 

Many of our devices are too costly for the foreign 
market because regulations are less stringent there and 
more economical materials and fittings may be used. In 
Europe they use iron conduit with a wall much thinner 
than ours, as well as Bergman tubing, which is made 
of insulating paper impregnated with compound and 
surrounded by a brass shell. This tubing is installed ex- 
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posed and has been long in use with apparent satisfac- 
tion. At the same time bayonet-type sockets, lamp 
bases and plugs are in general use. Wire is often sold 
in millimeter sections and of certain lengths. And 
there are naturally other local trade conditions. 

To attempt to force our more rugged, supersafe de- 
vices and materials and our different standards upon 
the foreign market often places us at a serious disad- 
vantage. The question is, however, just how far the 
American manufacturers want to go in the production 
of special export types and styles, for, of course, one 
of the reasons why export business is so profitable is 
that it provides a market for surplus stock and surplus 
capacity and a diversity of demand that fills up the val- 
leys of the local seasonal business. 

During the war we were able to force our standards 
upon the foreigner to a degree not possible today. It 
would be ideal if all the world would accept our ways, 
but it will not. And we must not forget that the suc- 
cess of the German in export trade in the days before 
the war was due in no small measure to his readiness 
to adapt himself to the habits and tastes of his cus- 
tomer and make for foreign markets what the foreign 
people want to buy. It is an element in our export 
opportunity that must not be overlooked 





The Muscle Shoals 
Muddle 


NSTEAD of bringing order out of chaos, the various 

committees of Congress that have had the Muscle 
Shoals matter under investigation for some time have 
only added still further to the confusion. The House 
military committee, for instance, has returned four sets 
of recommendations. The majority report recommends 
the acceptance of the Ford proposal except that it would 
exclude the Gorgas steam plant. One minority report 
recommends compliance with all the Ford provisions 
and asserts that excluding the Gorgas steam plant would 
defeat the entire offer. The second and third minority 
reports are adverse to the Ford proposal as presented. 
Thus the House committee proposes three courses to 
Congress—one, government ownership and operation; 
another, government ownership and private operation, 
and a third, making the necessary appropriations for 
the dams, authorizing the sale of all the plants and 
properties and the leasing of the power developed, thus 
freeing the government from further expense for 
operation and maintenance. The government has ex- 
pended approximately $106,000,000 on the Muscle Shoals 
property, which expenditure, though extravagant, was 
deemed necessary aS a war measure. Certainly the 
House committee is not lacking in humor, since Mr. 
Ford’s offer of $5,000,000 in cash is labeled ‘‘a mere 
bagatelle.” 

The Senate, as was to be expected, is more definite 
and constructive in its recommendations. The Norris 
committee recommends that a sufficient appropriation 
be made to complete the uncompleted work, thus con- 
serving the large investment already made, after which 
time due consideration can be given the several offers 
made for the government property. Of course, the gov- 
ernment will never get back any considerable part of 
the money it has put into the property, and it cannot, 
or if it can it ought not to, operate the project. We 
doubt whether, after having committed itself to a defi- 
nite water-power policy, there is any likelihood of the 
government tying itself up for one hundred years in 


a contract with Henry Ford, but the House committee 


obviously has done nothing to clear up the matter. 
When all phases of the situation have been canvassed 
there is no escape from the conclusion that electric 
public utilities are best equipped to develop water- 
power resources economically and efficiently and to 
make the power available to the greatest number of 
people. That, after all, is the function of government, 
and no public property should ever be turned over to 
a private individual—be it Henry Ford or any one else 
—for his personal benefit and profit. 





The Queenston Station—Another Step 
in the Development of Great Lakes Power 


EGARDLESS of how one may view the Hydro- 
Electric Power Commissicn of Ontario or what 
may be thought of some of the outstanding features 
of ics chief station on the Niagara River at Queenston 
—and we have been among the severest critics—there 
is much that is commendable in the plant. Passing over 
the choice of frequency, which we feel is a colossal 
blunder, and the high cost of the development, we are 
free to acknowledge the boldness, enterprise and daring 
shown in much of the electrical work undertaken. In 
conception no fault can be found with the general plan 
—it is ideal. It embraces a superpower hydro-electric 
station, the largest in the world, and a vast network 
of interconnected lines. This makes for efficiency and, 
if the costs are carefully watched, ought to result in 
cheapness of energy as well. 

The station at Queenston is remarkable in that it 
utilizes nearly 94 per cent of the drop between Lake 
Erie and Lake Ontario, and because of the ideas em- 
bodied in the layout and construction to assure high 
plant efficiency and continuity of operation. With plans 
for an ultimate rating of 500,000 kw. and involving 
units of 55,000 hp. and larger, care had to be exercised 
in the Queenston station to prevent excessive damage 
from short circuits. The very complete investigation 
of this subject by engineers of the Hydro-Electric 
Power Commission is an indication of the thoroughness 
with which the major problems of design were attacked. 
One of the most interesting observations was that the 
star bus, with reactors only between generators, is the 
most desirable for four or fewer units, whereas the loop 
bus is preferable where more units are operating in 
parallel. The design of generators for an overspeed of 
185 per cent and the precautions taken to guard against 
the units dropping out of step and other similar protec- 
tive measures were all accomplished happily without 
adding complexity to the system. 

Certainly, there is much that is worthy of emulation 
in the study made of the destructive forces exerted on 
busbars and the methods of mounting to offset these 
forces as well as to avoid interphase short circuits. The 
unusually extensive use of differential relay protection 
is another feature worthy of comment. Why the high- 
tension equipment was not mounted on the roof of the 
station or on the top of the escarpment is a question 
which engineers might properly ask, but a little thought 
will show that the engineers of the Hydro-Electric 
Power Commission made the best selection possible 
since space was available between the generator room 
and the side of the gorge, and housing did not add 
an appreciable expense. An innovation which will com- 
mend itself to other plants using vertical units is the 
practice of building the generator-room floor on the 
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level of the top of the generator frames, allowing the 
direct-connected exciters to project above the floor. 
Such an arrangement facilitates ventilation of the units, 
provides a convenient location for the auxiliaries, braces 
the superstructure, and, what is most important from 
an operating viewpoint, removes obstructions from the 
generator-room floor. No doubt, operating engineers 
will also find much to interest them in the arrangement 
of the busbar structures. 

Unlike most municipally or governmentally owned 
electrical enterprises, a much higher order of engineer- 
ing skill than usual has been manifested in the work of 
the Hydro-Electric Power Commission. While it is only 
just that the engineers responsible for the design should 
receive all the credit that is due them and which we 
feel every engineer will gratefully accord them, this, 
of course, will not cause blindness to the economic ques- 
tions involved and the larger issues of public policy. 





Temperature Control of Transformers 
Needs Further Investigation 


PERATION of distribution transformers on a tem- 

perature basis rather than by the hit-and-miss 
method of trying to estimate the actual load from a 
book record of connected load on the consumers’ 
premises is making progress despite the difficulties in 
the development of methods. That there are distinct 
advantages seems evident from the data presented in 
the recent discussion of the report of the overhead- 
systems committee at Atlantic City. L. L. Elden, in 
presenting the data on about five hundred transformers 
in Boston operated with temperature control, said that 
it had been possible to operate transformers at 175 
per cent of rating day after day, and, even with the 
high summer temperatures, ratings of better than 100 
per cent have been maintained. The data presented 
indicated that much higher average ratings have been 
maintained than has been possible under the older meth- 
ods. All of this points to possibilities of better use 
of existing equipment and possible reduction of invest- 
ment charges. 

There is a decided difference of opinion among 
authorities as to the way in which temperature should 
be measured. Some contend for a correction for 
ambient temperatures. Others contend that the actual 
temperature inside the transformer, regardless of the 
outside temperature, is the proper measure. A good 
deal of difficulty is experienced in getting at the real 
answer because of the lack of instruments for general 
use that will reveal what actually happens in the trans- 
former. In recent investigations maximum-reading 
thermometers, similar to the clinical thermometers used 
by physicians, seem to be gaining favor because of the 
ease with which they can be put in different positions in 
the transformer under observation. But, even with the 
results of investigations with such thermometers avai!- 
able, different authorities are inclined to disagree as 
to the best position for the thermometer. In one case 
it is stated that the instrument should be placed directly 
over the core in the stream of heated oil rising to the 
surface from the coils and core. Others claim that 
the instrument should be worked into the oil ducts, 
or down into the coils, or against the core. 

It seems clearly proved that there is a distinct ad- 
vantage in temperature control. There is yet an open 
question as to the most practical means of obtaining 
the advantage. Further investigation like that in 
Boston will aid materially in supplying the answer. 


Bay State Industries Believe 
in Central-Station Service 


ASSACHUSETTS industries are being electrified 

along progressive engineering and economic lines, 
according to the extended analysis of this important 
subject presented by R. M. Davis on another page of 
this issue. This analysis, which is the fifteenth in the 
series of industrial electrical surveys being conducted 
on a country-wide basis by the McGraw-Hill Company, 
under the supervision of the editorial departments of 
the ELECTRICAL WORLD and Power, shows very clearly 
that if the good work already accomplished by electrical 
engineers continues, it will not be many years before 
Massachusetts will furnish a superb example of indus- 
trial electrification from the standpoint of varied and 
carefully designed installations. 

It is particularly gratifying to observe the extent 
to which manufacturers are depending upon central- 
station energy for the operation of their plants. Nearly 
two-thirds of the inconceivable total of 1,600,000,000 
kw.-hr. consumed by Massachusetts industries in 1920 
was purchased from central-station systems. The war 
was an enormous stimulus to the buying of energy, and 
industry has stuck to its new friend, the electric utility, 
because the latter has made good year in and year out 
in efficiency and reliability of service. It is not easy 
to measure the influence of central-station power engi- 
neers upon industrial-plant electrical practice, but it 
is unquestionably far-reaching. It would be less so were 
industrial managers, superintendents and engineers less 
open-minded; but, fortunately for all concerned, there 
has been and still is a very high grade of co-operation 
in making electrical applications along the lines of the 
best modern thought in this immensely important field. 

More than half the motors in Massachusetts indus- 
tries are under 5 hp. in rating, out of a total of some 
117,000. This subdivision of driving makes for admir- 
able control of manufacturire vrocesses and waste re- 
duction in power use. The textile industry, as might 
be expected, is much the largest user of industrial 
energy, taking about 41 per cent of the total in 1920. 
Individual motor drives have made mighty strides in 
this field in the last decade, and so the small motor has 
come sharply to the front. More than a third of the 
motors in this state’s industries are in textile mills. 
Other industries, however. are extensively electrified 
now, and the general use of alternating current is 
marked, though requirements of variable-speed motor 
service have retained a relatively large amount of 
direct-current service in the metal-working industries. 

Notwithstanding the splendid development thus far 
attained, industrial electrification in Massachusetts, as 
elsewhere, challenges the best efforts of the engineer 
for future achievement. There are possibilities in the 
way of control equipment application, voltage standard- 
ization and drive design which will interest manufac- 
turing plants for a long time to come. Fewer voltages 
for motor service are in use in Massachusetts than in 
some other highly industrial states, and this is to be 
commended. We are nowhere near finality, however, 
either in the collateral problems of motor driving or in 
the advance of the motor itself into fields at present 
served by other kinds of power equipment. Switching, 
fusing, rating—these and other matters await the at- 
tention of the engineer in pursuit of betterments in 
existing installations as well as in new applications. To 
the alert electrical man the figures presented in this 
article are vibrant with suggestiveness. 





29,000-Hp. 
Generator and 
Waterwheel 
of the 
Chippawa-Queenston 
Development 


WO waterwheel-driven gen- 
erators rated at 55,000 hp. 


(45,000 Kva.) are now in- 
stalled and operating in the new 
Chippawa-Queenston development 
of the Hydro-Electric Power 
Commission of Ontario. These 
units are fed from a forebay at 
the top of the Niagara River 
gorge, under a head of 3805 ft., 
by 10-ft. penstocks Gates are 
provided at the top and Johnson 
valves at the bottom of the pen- 
stocks Both Moody spreading 
and ordinary curved draft tubes 
are installed. 

The generators operate at 12,- 
000 volts, three-phase, 25 cycles, 
and are capable of operating con- 
tinuously at 49,500 kva. with 
either voltage or current 10 per 
cent in excess of rated value. 
The units are completely inclosed, 
air being drawn either from out- 
side or from the generating 
room, Ample heat is available 
from the ventilating air (1.2 kw. 
per 1,000 cu.ft. of space) to heat 
the building at all times. Speed 
regulation is not difficult because 
of the ratio of penstock length 
to head and because of the fly- 
wheel effect of the generator ro- 
tors, namely, 21,500,000 WR?. 

The generator room floor runs 
along the level of the upper 
frame of the generator, leaving 
only the direct-connected exciter 
projecting above the floor. This 
relieves congestion on the genera- 
tor floor yet allows placing auxil- 
iaries closely to their correspond 
ing generators, 
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Arrangement for Handling 500,000-Kw. 


Load from Queenston Plant 


Most Economical Utilization of Water Power Available and Protection Against Interruption 
of Service Were Chief Factors Influencing Design of This New Station 
of Hydro-Electric Power Commission of Ontario 


ONSIDERED from any point of view, the 
new Chippawa-Queenston hydro-electric de- 
velopment of the Hydro-Electric Power 
Commission of Ontario is a remarkable and 
unusual development. From a hydraulic viewpoint, it 
is particularly interesting in utilizing nearly 94 per 
cent of the available head between Lakes Erie and 
Ontario, for the unusual facilities provided to prevent 
ice troubles and minimize the loss in head from intake 
to wheels 


and for its hydraulic efficiency (approx- 
imately 30 hp. per cubic foot). Its waterwheels, of 
which there are now two installed and operating 


(ultimately there will be nine or ten) have the highest 
rating in existence, namely, 55,000 brake horsepower. 

Electrically the plant is no less interesting. Chief 
among the features are the arrangement of the equip- 
ment and the provisions for handling the large power 
demand without interruption to service. For example, 
the generator room floor is on a level with the top of 
the generator frame, allowing auxiliaries to be placed 
closer to the unit; the control room is over the turbine 
room, and the electrical equipment is between the 
generator room and the side of the gorge in which the 
station is built. In addition, the circuit breakers are 
isolated from each other; a unit system will be used, 
involving double 12,000-volt buses and_ reactors 
between generators; exceptionally rugged bus struc- 
tures are employed; differential relay protection is used 
extensively; the main units are designed for 185 per 
cent over speed, and facilities are provided for readily 
overhauling the turbine runners. 

Water is taken from the Niagara River about 1 
mile (1.6 km.) above the falls at Chippawa and is con- 
veyed through an improved section of the Welland River 
a distance of 44 miles (7.2 km.), thence by a canal 84 
miles (13.6 km.) long to the forebay and screen house 
situated on the Niagara River about a mile south of 
Queenston. From the screen house steel penstocks in- 
cased in concrete carry the water down the cliff to the 
power house, which is at the bottom of the gorge. Of 
the 327 ft. (99.6 m.) available head between Lake 
Erie and Ontario approximately 305 ft. (92.9 m.) will 
be utilized when the installation is complete. 

The structure required to house five main units is 350 
ft. (106.6 m.) long, but this length will be doubled 
ultimately for nine or ten units. Location of the 
transformer and switching equipment on top of the 
escarpment was considered, but owing to the difficulty 
of carrying the current at 12,000 volts from the gen- 
erators to this point, the operating advantages in 
having a combined station, and the space available 
between the generator room and the cliff, it was decided 
to have the building house the transformers and 
switching equipment as well as the generating equip- 
ment. By constructing the generator-room floor on a 
level with the top of the generator frames space was 





provided at small cost for the exhaust air ducts, fans 
and generator-field equipment adjacent to the units, 
without obstructing the space around the generators on 
the main floor. As may be noted, the generator cooling 
air is drawn through ducts on the east wall of the 
station either from outdoors or from the inside. A 
longitudinal tunnel in the substructure facilitates the 
handling of the turbine runners and piping. 

One generator, one bank of transformers and a line 
constitute a unit with a normal capacity of 45,000 kva. 
Since it is impracticable to dispose of power in blocks 
of this size, however, grouping of units is essential. For 
this purpose 12,000-volt and 110,000-volt buses are pro- 
vided. At present only one 12,000-volt bus, with re- 
actors between generators, is installed, but space is pro- 
vided for a second or emergency bus. 

To determine the mechanical, magnetic and thermal 
effects on conductors and the normal and abnormal 
operating conditions, extremely interesting studies 
were carried out with different groupings of equipment. 
From the studies it was found that the star bus has 
a slight advantage over the ring bus with not more than 
four generators operating in parallel in so far as short- 
circuit currents are concerned. With more than four 
generators in parallel, however, the short-circuit current 
with the star bus is considerably higher. 


REACTORS USED BETWEEN GENERATORS 


With eight generators operating in parallel and no 
reactors between units, the root-mean-square value of 
the first wave of the symmetrical short-circuit current 
may reach a value of 140,000 amp. Using 4 per cent 
reactance (based on a 45,000-kva. generator) in bus 
reactors between generators connected to a ring bus 
73,000 amp. would result. If the star bus were used 
104,000 amp. would result. Under such conditions the 
forces exerted between buses would be extreme with a 
2-ft. (0.6-m.) spacing, so it was decided to install 5 
per cent bus reactors between the generators and to 
mount the buses 48 in. (1.2 m.) apart. Further in- 
crease in the reactance between generators would cause 
only slight reduction in the short-circuit current. 

The generating units are each rated at 45,000 kva., 
80 per cent power factor, 12,000 volts, three-phase, 25 
cycles, at 187.5 r.p.m. They are capable of being 
operated continuously at 49,500 kva. with 110 per cent 
normal voltage or current. As may be observed the 
units are the vertical type with direct-connected 
exciters. The over-all efficiency of the units is slightly 
in excess of 97 per cent at the rated power factor. 

Units Nos. 1, 2 and 3 are all of the same make, 
having a rotor with cast-steel spider and laminated 
sheet-steel rim dovetailed to the spider. The upper and 
lower brackets are provided with Kingsbury thrust 
bearings. In the slot portions of the armature the 


windings are insulated with iron on sheet-mica insula- 
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tion, whereas the end portions are insulated with mica 
and varnished-cambric tape. Units Nos. 4 and 5 were 
made by a different manufacturer and have a rotor 
made up of seven cast-steel sections, five of which carry 
the pole pieces and the other two, one above and one 
below, provide additional flywheel effect (21,500,000 
WR’ total). Spring-supported thrust bearings are used 
in these units. The armature coils are insulated 
throughout with mica tape. The rotors of all the units 
are required to withstand 185 per cent of normal speed, 
and the armature insulation is tested for 30,000 volts. 

Aside from the normal excitation furnished by direct- 
connected exciters, auxiliary or emergency excitation 
can be furnished by a motor-generator set which can be 
connected to work with the voltage regulator belonging 
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type, used principally with units Nos. 1 and 2, is 
solenoid-operated and has one 36-in. (90-cm.) steel tank 
per pole. Inverted brush-type contacts with two breaks 
in series are used. To obtain a high rupturing capac- 
ity a large amount of oil under considerable head is 
employed. 

Motor-operated oil circuit breakers with two 
grounded tanks per pole are used with units Nos. 3, 4 
and 5. The are is broken under oil in an explosion 
chamber arranged with baffles to direct a stream of 
cool oil under pressure across the path of the arc. Con- 
tacts of the wedge and finger type are used. 

For 110,000-volt service oil circuit breakers rated at 
136,000 volts, 600 amp., continuous capacity, are used. 
They are operated by solenoids and have one tank per 
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THE ARRANGE- 
MENT OF 
EQUIPMENT 
IS A FEATURE 
OF THIS PLANT 


Besconts: 


to any one of the main units At present there is only 
one auxiliary exciter for five units, but in the completed 
station additional sets will be installed. 

Vibrating relay-type voltage regulators are employed 
which are equipped with compensation to prevent cross- 
currents when units are in parallel and to allow for 
ohmic and inductive drop in transformer banks and 
lines. Each regulator is also provided with a device 
maintaining a low maximum of exciter voltage in case 
of a drop of voltage due to short circuit, and also with a 
device for limiting the voltage in case of overvoltage 
due to overspeed or other causes. No main-generator- 
field rheostats are used. 

Oil circuit breakers for 12,000-volt service are rated 
at 15,000 volts, 3,000 amp., continuous capacity. One 


piping 
tunne/ 













pole. 
being made for quick separation to increase the ruptur- 
ing capacity. 

The 12,000-volt circuit breakers are 
separate rooms on two floors between the generator 


Each pole has four breaks in series, arrangement 


installed in 


room and the transformers, with the main buses 
occupying an intermediate floor. These rooms are 
ventilated to the generator air-discharge shaft. The 
breaker leads run through bushings in the rear wall. 

The position of the 110,000-volt circuit breakers is 
shown in the accompanying cross-section of the plant 
The breaker on the direct circuit from the transforme 
bank to the transmission line is separated entirely from 
all other breakers by walls. Each unit group 0 
breakers is in one room, 
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Very strong construction was required for the 12,000- 
volt bus and connections from the generator terminals 
to the transformer terminals. No cable could be used 
for any of these connections. On the basis of the short- 
circuit current analysis previously mentioned, it was 
finally decided to adopt a spacing of 48 in. (1.2 m.) 
for the main buses, breakers and transformer connec- 
tions and 37 in. (0.92 m.) for the generator lead to 
the buses. With these spacings and a calculated short- 
circuit current having an asymmetrical peak of 170,000 
amp., the maximum forces exerted on the buses per foot 
of length would be 485 lb. per foot (720 kg. per m.) 
for the 48-in. spacing and 630 lb. (907 kg.) for the 
37-in. spacing. By using a single-unit porcelain bus 
support having an ultimate cantilever strength of 
10,000 lb. (4,535 kg.) it was possible to space the sup- 
ports along the bus about 5 ft. (1.5 m.) apart and still 
obtain a factor of safety of three under maximum load 
conditions. These supports have a smooth surface, 
cemented-on cast-iron hardware, and a flashover 
strength of 80,000 volts at 25 cycles. 

Three 4-in. x 4-in. (10-cm. x 6.3 mm.) copper bars 
laid flat on the insulator cap were adopted for buses. 
By attaching the bus supports directly to the floors and 
walls it was possible to dispense with the usual barriers 
and also to place the buses in the position of greatest 
resistance to mechanical deformation. Since the sagging 
of the copper due to its own weight is a limiting factor 
in the arrangement adopted, it was not possible to 
space the bus supports at the maximum distance con- 
sidering the short-circuit forces involved. Another in- 
teresting fact brought out in laboratory tests prior to 
the installation of buses was that there is a real 
danger in supporting the buses in such a manner that 
their natural period of vibration will coincide with the 
frequency of the stresses set up by magnetic action. 

On each side of every oil circuit breaker are 3,000- 
amp. disconnecting switches mounted in separate rooms 
behind the breakers and operated by hand wheels out- 
side the room. The mechanisms may be locked in the 
open or closed position by individual Yale locks. Beside 
the hand-operating mechanism are pilot lamps indicat- 
ing the position of the switches and whether the corre- 
sponding oil circuit breakers are open or closed. This 
system was chosen to avoid the complication of a 
mechanical or electrical interlock. 

To allow a continuous current-carrying capacity of 
600 amp. in the 110,000-volt circuits, it was necessary 
to use l-in. (2.5-cm.) (iron-pipe-size) copper tubing, 
Since the potential may ultimately be raised to 135,000 
volts, standard 42-in, (106-cm.) corrugated single- 
piece porcelain posts with cemented-on cast-iron hard- 
ware were installed. These posts have a cantilever and 
torsional strength of 40,000 in.-lb. (45,500 cm.-kg.) and 
a dry flash-over value at 25 cycles of 350,000 volts. For 
the high-voltage circuits 600-amp. double-break discon- 
necting switches operated by hand mechanisms in 
gangs of three were adopted. 

Reactors are installed only between the main 12,000- 
volt bus sections—that is, between generators. They 
are of the cast-in concrete type with the concrete and 
conductors impregnated with varnish. They will safely 
carry short-circuit current for twelve seconds and 
are rated at 5 per cent, based on the normal current of 
the generators. Protective resistors are mounted with- 
in the reactors and connected to the terminals. These 
reactors are located on the generator floor below the 
12,000-volt circuit-breaker rooms. 





The main step-up transformers are of interest par- 
ticularly hecause of their great physical size and heavy 
short-circuit currents to which they may be subjected. 
They are rated at 15,000 kva., 25 cycle, 12,000/75,000 
volts, and are connected in delta-star. The interleaved 
type of construction with alternate groups of primary 
and secondary coils is employed. 

The simplicity of the main connections in the plant, 
and especially the absence of 12,000-volt feeders, made 
it possible to use differential relay protection exten- 
sively. To insure correctness of operation the following 
precautions were taken: First, current transformers of 
special design were used to give correct ratio even with 
heavy current; second, impedance in secondary wiring 
has beon kept low by short connections; third, current 
trarsformers are placed outside the oil circuit breakers 
which would isolate any group so that a defective 
breaker would be cleared on both sides. 

All differential relays are of the instantaneous over- 
load p:unger type except for transformer differential 
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protection, in which case inverse-time overload induc- 
tion-type relays are used. The generator differential 
relays also have a hand-reset feature to increase the 
certainty of operation. Each differential group of relays 
is arranged with multiple-contact relays to trip the 
circuit breakers isolating the defective equipment. The 
generator differential relays also trip the field breakers. 

Besides the differential relays, the following protec- 
tive equipment has been installed: (1) A ground circuit 
relay giving an alarm in case of a ground current; (2) 
a directional relay on each generator, which will trip 
the generator oil circuit breakers in case of careless 
synchronizing; (3) a ground relay on the 12,000-volt 
connections close to the transformer bank on each unit; 
(4) a set of inverse-time overload relays of the induc- 
tion type on each outgoing line; (5) a set of inverse- 
time overload relays in the main 12,000-volt bus between 
generators to separate them in case any units drop out 
of step with each other. 

All current transformers on the main circuits are of 
the bushing type, those for 12,000-volt circuits having 
the core and secondary winding mounted on condenser 
bushings over the busbars. This arrangement permits 
several secondary lines on the same bushing. 

For the information incorporated in this article the 
ELECTRICAL WORLD is indebted to E. T. J. Brandon, 
electrical engineer of the Hydro-Electric commission. 
F. A. Gaby is chief engineer of the commission. 
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Conditions in Europe that Affect American 
Electrical Exporters 


Discussion of the Obstacles to and the Benefits from Export Business—-Where 
the Market Lies for Specific Lines of Manufactures—European Standards 
Which Differ from Those of America—Local and Economic Conditions 


By JOSEPH McELROY, 3D, and P. S. SMITH* 


HEN we consider the possibilities of the 

sale of American electrical products in 

Europe we are confronted by an entirely 

different condition from that which faces 
us when considering South American business or busi- 
ness with the Orient in general. The reason is that 
Europe is the great manufacturing section of the world 
and in many instances does not consume all that she 
herself produces. Moreover, the existing exchange rate 
in nearly every country of Europe at present exercises 
a decided influence against us in our business relations 
with these countries. 

The most recent reliable figures indicate that about 
22 per cent of the population of Norway use or are 
served with electricity, 18 per cent in Sweden, 17 per 
cent in the British Isles, 17 per cent in Germany, 15 per 
cent in Holland, 13 per cent in Italy, 12 per cent in 
France, 5 per cent in Portugal, 3 per cent in Spain and 
24 per cent in Russia, with a smaller percentage in 
smaller countries not named. Therefore, roughly 
speaking, there is a diversified potential market for the 
sale of electrical apparatus and appliances in the coun- 
tries specified, embracing a population of 34,075,000. 
The next question is whether the American manufac- 
turer is in a position to take advantage of this potential 
market. 

THE PRODUCING COUNTRIES 

It is generally conceded that Germany, next to the 
United States, is foremost in electrical development and 
in the manufacture of electrical machinery and sup- 
plies, and if any industry in Germany has come through 
the war in good condition, it is the German electrical 
industry, which has succeeded in paying large dividends 
to its stockholders in the last two years. Germany, 
therefore, is to be considered as a formidable com- 
petitor if an American manufacturer attempts to sell 
his wares in Europe. 

England also is a large manufacturer of electrical 
machinery and supplies. France, Italy, Switzerland, 
Spain, Norway and Sweden too manufacture electrical 
material of various kinds, and on account of the low 
cost of labor their prices are usually cheaper than 
those of the manufacturers of the United States, espe- 
cially on small articles. To this at present is to be 
added the handicap of adverse exchange, so that until 
conditions become more settled in Europe it will be 
difficult to sell American electrical articles on that con- 
tinent. By difficult, however, is not meant impossible, 
but that each individual manufacturer must give the 
matter intensive study if he is to succeed. 

The electrical products of these principal European 
countries are naturally manufactured according to their 
own designs and standards, which in many ways are 





*Mr. McElroy is export sales manager for Pass & Seymour, Inc. 


Mr. Smith is associate editor of Ingenieria Internacional. 
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different from ours. The prejudices formed by the con- 
suming public are naturally very strong because the 
people have always been accustomed to these types. 
The introduction of entirely. new designs is therefore 
attended by expense and demands determined effort. 
The willingness with which these conditions are met 
will mean much in determining the measure of success 
attainable by outside manufacturers, who, in addition, 
have to contend with the handicap of greater distance 
from their prospective markets. 

It must be remembered, however, that against this 
export business offers many distinct advantages and 
benefits. It provides an even market in periods of 
depression at home, with a broad diversity factor that 
tends to equalize the demand and eliminate seasonal 
peaks and hollows. Foreign business is apt to be very 
permanent in character, and it reduces naturally the 
overhead on domestic business. 

A very comprehensive table showing the value of all 
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electrical material sent to Europe was published in the 
issue of the ELECTRICAL WorRLD for March 4, 1922. In 
it are shown separately the principal countries and each 
item of manufacture as listed by the statistical division 
of the Department of Commerce. A close analysis of 
these figures tells where American goods have gone in 
the past. It is the purpose of this article to show 
where they can be expected to go in the future, and it 
is reasonable to believe that the countries which have 
purchased these American products in the past will be 
the most likely customers in the immediate future. 


GENERATING AND TRANSMISSION EQUIPMENT 


Generating equipment in both large and small sizes 
is in constant demand in Europe. The amount of new 
installation possible during the last eight years was 
far below normal, but the demand has been growing, 
and owing to the readjustments in the industrial cen- 
ters it will continue its upward trend. In some sections 
plans are already made to take care of it by developing 
water-power sites on a very ambitious scale. This may 
not always open a market for equipment from the 
United States in the immediate vicinity of the produc- 
ing centers, but it surely will in the outlying districts 
and smaller countries. Our control and measuring 
devices, switchboards and protective apparatus should 
enjoy a large share of this business. 

Towers and the smaller structures for transmission 
lines will come in for a big increase in sales, in which 
American types may expect to participate. Recent in- 
formation regarding prices and production costs in the 
steel industry tend to place American material, both 
raw and fabricated, well ahead of many of the prin- 
cipal competitors in Europe. There is scarcely any 
other source of supply than the United States for wire 
and cable of copper or aluminum. The competition, 
however, is much keener on the insulator, both low- 
tension and high-tension. 

Electric power has long been employed in the indus- 
trial countries, thus making a constant supply of 
motors, switches and all accessories indispensable. 
Standard types are oftentimes supplied by home manu- 
facturers, but there is room for our numerous special 
devices, such as oil switches and “safety first’? appa- 
ratus. The motors themselves are more difficult to sell. 
This is partly due to features of design with which 
American motors are not equipped, as, for example, slip 
rings and wound rotors on small sizes. 

Two prominent factors in an even greater future use 
of electric power are the loss of man power due tu the 
war and the increasing cost of production due to a 
multiplicity of more or less obvious reasons. It is 
necessary only to recall the kinds of manufacturing car- 
ried on in Europe, such as iron and steel, boot and shoe, 
furniture, automobile and textile, to realize the quanti- 
ties of material required to keep the wheels turning. 


RAILWAY ELECTRIFICATION 


Railway electrification provides one of the large mar- 
kets for heavy materials. The three different systems 
of electrification—direct-current, single-phase and 
three-phase—have each had their advocates, with the 
two former in the lead. An earnest effort is being 
made now to arrive at some criterion by which stand- 
ardization may be put into effect in so far as possible. 
This field, however, offers relatively small attraction 
to American manufacturers, since the local engineering 
firms are well equipped and able to handle any business. 


More interesting possibilities seem to lie in the light 
traction or street-railway field, especially for overhead 
supplies, rail bonds and similar materials. Welding 
equipment, track grinders and shop machinery in gen- 
eral are coming more into vogue than ever, and much 
of this is new abroad. It should be brought to 
European attention in an educative manner, the eco- 
nomical features being brought out prominently. 


TELEPHONE AND TELEGRAPH 


Telephone and telegraph systems are in general oper- 
ated by the several governments as income-producing 
utilities. This restricts the sale of appropriate mate- 
rials to comparatively few customers and introduces 
many special -features into all transactions, as is true 
in every case where it is necessary to sell to a gov- 
ernment bureau or department. For this reason all 
attempts to introduce new material should be carried 
on personally by a competent representative of the 
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manufacturer, and a resident representative is fre- 
quently of imperative necessity for handling the larger 
deals. In point of design it should be borne in mind 
that many telephone systems want only the type of 
instrument consisting of a combined transmitter and 
receiver rather than the separate devices to which we 
are accustomed. 

The wireless telephone is now being used for broad- 
casting in England, France and Germany. In both 
France and Germany broadcasting is controlled and 
operated by the government, for reasons of economic 
necessity, as a further source of income. The sets are 
rented and are fixed as regards wave length so that 
only the class of service paid for can be received on 
any one instrument. It has been provided that a 
greater degree of liberality in their use will be per- 
mitted before long, thus opening up a field of many 
possibilities. 

WHERE SPECIFIC MARKET LIES 

It is impossible, of course, to lay down any hard and 
fast rules as to what to sell in Europe and where to 
sell it, but the following list of outstanding export lines 
will indicate the present trade tendencies and the most 
promising fields for development by American manu- 
facturers: 

Batteries may be sold in Denmark, France, Italy, Nether- 
lands, Norway, Portugal, Spain, Sweden and Great Britain. 

Carbons may be sold in France, Italy, Netherlands, 
Norway, Portugal, Spain, Sweden and Great Britain. 

Generators may be sold in Denmark, France, Italy, 
Norway, Portugal, Spain and Great Britain. 
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Fans may be sold in Spain and Great Britain. 

Heating and cooking appliances may be sold in France, 
Italy, Norway, Portugal, Spain and Great Britain. 

Insulated wire and cables may be sold in Denmark, 
France, Italy, Norway, Portugal, Spain, Sweden, Switzer- 
land and Great Britain. 

Interior-wiring supplies, etc., including fixtures, may be 
sold in Denmark, France, Italy, Norway, Portugal, Spain, 
Great Britain and Switzerland. 

Are lamps have practically no market in Europe, as they 
are giving way to incandescent units. 

Carbon-filament lamps have so!d principally in Italy. 

Metal-filament lamps may be sold in France, Italy, Por- 
tugal, Spain and Great Britain, although competition from 
local and other European factories greatly reduces the 
opportunity. 


ROBBINS MiERS 
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DISPLAY OF MOTORS AND MOTOR APPLIANCES IN AN 
EXPOSITION IN MADRID, SPAIN 


Magnetos and spark plugs may be sold in Denmark, 
France, Italy, Norway, Portugal, Spain and Great Britain. 

Meters and measuring instruments may be sold in France, 
Italy, Norway, Spain and Great Britain. 

Motors may be sod in Belgium, France, Denmark, Italy. 
Netherlands, Norway, Portugal, Spain, Sweden, Switzerland 
and Great Britain. 

Switches and accessories may be sold in France, Italy, 
Norway, Portugal, Spain and Great Britain. 

Te'egraph apparatus, including wireless, may be sold in 
Denmark, France, Italy and Great Britain. 

Telephones may be sold in France, Italy, Netherlands, 
Spain, Portugal, Switzerland and Great Britain. 

Transformers may be sold in France, Italy, 


7 ‘fo n | Norway, 
Spain, Switzerland and Great Britain. 


EUROPEAN STANDARDS 

Naturally a patented American electrical novelty will 
se'l where an article made under competitive condi- 
tions would not. In the British Isles and France, for 
instance, it is obvious that Edison screw sockets can- 
not be sold because the British people use the bayonet 
type of lamp base. Articles such as heating devices and 
portable lamps must therefore be equipped with the 
hayonet-type plug to fit in the bayonet socket or re- 
ceptacle, and if merchandise is sent abroad with the 
Edison screw plug this one detail may kill the sale. In 
each country will be found such special requirements 


or special methods of installation, and these must be 
studied before the sale of American products is at- 
tempted. 

For an American manufacturer of conduit and fit- 
tings to attempt to sell his product in Europe without 
knowledge of the fact that the German-type Bergman 
tubing is largely used would be disastrous. The 
American manufacturer of pull-chain devices must also 
understand that this is considered a novelty and that 
lighting devices and fixtures are usually equipped with 
keyless sockets operated by a switch from the wall. 
When trying to sell large apparatus or material to be 
used in connection with electric railways or trolleys, 
it must be known that engineers of the various coun- 
tries of Europe have their own ideas as to specifica- 
tions and needs and that it takes a great deal of 
educational work to show them where the American 
methods or the American types of apparatus will per- 
form their work better or perhaps more cheaply. 

This educational work cannot be done except by a 
person who has been trained technically and who is 
conversant with the articles that he is endeavoring to 
demonstrate. There is, however, the possibility of 
making a large sale of electrical apparatus running 
into a considerable sum of money, and some of the 
large American electrical manufacturers have obtained 
very satisfactory business from Europe. In all in- 
stances, however, they have given the matter the care- 
ful analysis and investigation that is here recommended. 


LOCAL AND ECONOMIC CONDITIONS 

If we were to turn to countries like Norway and 
Sweden and endeavor to sell apparatus that has for 
its chief recommendation the saving of electrical 
energy, this would not be of great interest in these 
countries because their energy is generated by water 
power and is plentiful and cheap. On the other hand, 
the argument would hold good in Denmark, whe.e 
energy is scarce and dear. ' 

In Russia it will be impossible to take advantage of 
the market until a stable government has been estab- 
lished. In the southeastern part of Europe, taking 
in the old empire of Austria-Hungary, the Balkan 
States, Turkey and Greece, finances in general are not 
in a sound condition and extreme caution should be 
used in accepting orders if they are tendered. Of 
course, where large railroads or power stations or trol- 
ley systems are contemplated, it is quite possible to 
obtain some form of a government or a semi-govern- 
ment financial guarantee with which the American 
manufacturer may feel that he is protected. But on 
shipments of ordinary size it is not considered good 
judgment under today’s conditions to extend the terms 
of credit usually demanded by the inhabitants of these 
countries. 

It is, of course, difficult in a short article to cover 
fully the market situation in Europe as it concerns the 
American manufacturer. Many articles of cur produc- 
tion can be sold there. It requires knowledge to 
discriminate successfully and patient attention to de- 
velop profitable business, but the reward threugh the 
coming years will fully justify the effort. Thorough 
investigation is vital, lest costly mistakes be made 
Moreover, good service is as in the foreign 
field as elsewhere, and to maintain it the greatest caré 
must be given to the selection of the men who are to 
represent the exporting manufacturer and build up 
friendly relations for him in the foreign field. 


essential 


JUNE 24, 1922 ELECTRICAL WORLD 1267 
en 


Textile Mills Lead in Industrial Energy 
Consumption in Massachusetts 


Almost Two-thirds of the 1,606,105,000 Kw.-Hr. Consumed by Industrial Plants in 1920 Was 
Purchased from Central Generating and Distributing Systems—Of the 117,038 
Installed Motors More than Half Are Under 5 Hp. 


By ROBERT M. DAVIS 
Statistical Editor ELECTRICAL WORLD 


LTHOUGH the industria: 
status of Massachusetts was 


established many decades Prrrrrririe 
before the advent of elec- Neeeeceeeeeee Crerrreeeee 


trical energy, yet the factories and 





mills of that state have adopted this | PTeCrC aT is ieee eeceeeerer 
new form of motor-power to an extent Inroeoreecrereee Croreerr rreeeeeeeee 
probably equaled by only a few other Pee ee hi ITTTTe reeeeeeerer] | 
states of the Union. More than 62 PENNSYLVANIA NEW YORK MASSACHUSETTS INDIANA | 


: 2,653,168 hp. 1,704,300 hp. 1,206,593 hp. 630,200hp. | 
per cent of the primary horsepower of 


: : , | 0 
the state is electrical, and more than || p__a ll m 
1,600,000,000 kw.-hr. of electrical en- aerrrerrerht Sprerrecerr’ Per rr 
ree inrereeeeere 


ot 








Ir er pa 
ergy is consumed annuaily by its in- Ferreere rte [reteeererre| prevevevere Prerreervr} rere 
dustrial establishments. VIRGINIA AND FLORIDA AND TENNESSEE AND SOUTH CAROLINA LOUISIANA AND | 

4 ' . ‘ NORTH CAROLINA ALABAMA KENTUCKY ~ AND GEORGIA MISSISSIPPI 
During the past two years the 576,950 hp. 44,220 hp 283,396 hp. 265,215 hp 112,327 hp. 


— — — malo 





ELECTRICAL WORLD has conducted a 
country-wide survey to ascertain the 14g, 1HowW MASSACHUSETTS COMPARES IN ELECTRICAL POWER WITH OTHER STATES 
extent to which electrical energy is COVERED TO DATE BY THE “ELECTRICAL WORLD” SURVEY 

being used by the various indus- 

tries. This survey has been undertaken by states, and the analyses of these states will appear in early 
and Massachusetts is the fifteenth in the series. A issues of the ELECTRICAL WORLD. 

detailed analysis of the industrial load of California The survey conducted to ascertain the use of electrical 
pppeared in the ELECTRICAL WoRLD for Aug. 28, 1920. energy by the various industries of Massachusetts 
A similar analysis of the industrial load of the Southern involved the sending out of about 2,800 questionnaires 
States appeared in the issue of June 25, 1921, and the’ to the larger manufacturing plants. A summary of the 
industries of New York, Pennsylvania and Indiana were__ replies received and estimates of the total operations 
covered in the issues of July 20, 1921; Dec. 31,1921,and and power equipment are presented in the accompany- 
Feb. 18, 1922, respectively. Returns are now being ing tables. 

received from Ohio, Illinois, Michigan and New Jersey, The Census of Manufactures for 1919 indicates that 


TABLE I—SEGREGATION OF THE INDUSTRIAL LOAD IN THE STATE OF MASSACHUSETTS 


These data are compiled from an industrial survey being conducted by the McGraw-Hill Company, Inc., under the 














supervision of the editorial departments of the ELECTRICAL WORLD and Power, and cover 
plants in all industries employing more than fifty operatives 
Companies ——Electric Generators—— ——Electrical Energy—— ——Motors Installed——. ——Distribution of 
Reporting Direct Alternating Consumed Drives 
Current Current 
> s = b 2 i 
5 is ts “ a= = 
= ES vi ti is - e 0 
Industry > -s = = a os = — ‘ 
7. he.ee b la b ~ mak Z b = . 
sm S a 3 = = on A = a S i > = . 
Ee Zn Z = Z. - — a Z ~ a” 86h C a 
Chemicals 4 is 16 1,170 7 2,256 4,7,2,350 15,643,079 1,€24 16,423 682 1,226 9] 307 
Electrical equipment and machinery 20 10 3 995 4 13,566 22,021,313 3,386,960 9,173 28,832 7,414 6,726 87 2,360 
Food and kindred products 22 12 11 1,100 5 5,930 &,667,200 4,438,848 1,473 12,099 493 1,245 33 195 
Iron and steel and their products 228 161 55 5,739 54 11,061 20,512,709 64,045,025 8,478 102,564 2,376 6,530 248 1,700 
Leather and its products 63 45 21 2,007 l 9,195 12,258,705 7,243,746 3,215 17,933 1,982 2,990 93 132 
Lumber and its products 61 27 5 288 7 1,154 2,357,176 2,977,714 513 4,689 164 451 3 2Y 
Metals and meal products other than 
iron and steel 28 18 7 367 1 450 803,000 1,869,047 282 4,965 1 264 > 13 
Paper and printing. ....... 7 63 47 31 2,691 52 36,691 118,024,232 31,582,420 3,141 50,724 1,344 2,630 71 440 
Railroad repair shops... aout | I 0 0 3 1,200 4,070,000 0 213 5,000 31 72 4 137 
Stone, clay and glass.......... er antirtecala 17 9 0 0 8 4,225 4,210,615 2,008,410 523 4,137 243 252 179 92 
WR Caters oc cra 6 as w ae 336 229 90 5,331 134 100,025 139,123,213 115,958,625 13,547 165,093 6,440 8,400 1,324 823 
Vehicles for land transportation. . ‘ 3 3 0 0 0 0 0 3,009,120 110 1,716 66 98 e 12 
Miscellaneous , s 45 29 8 768 8 1,747 2,415,670 5,755,519 916 10,718 366 634 5 22? 
Rubber ; ees 20 14 9 539 11 7,735 13,256,358 60,880,461 2,605 39,740 684 1,242 135 1,228 
Totals for all industries of Mass....... 941 627 256 20,995 305 195,169 352,512,541 317,804,044 45,813 464,643 22,366 32,754 2,31) 10,730 
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TABLE Il—"ELECTRICAL WORLD" ESTIMATE OF THE USE OF ELECTRICAL ENERGY IN MASSACHUSETTS IN 1920 


(ased on industrial survey federal and state census data) 











Electric Generators——— 








Direct-Current Alternating 
Industry Current — Electrical Energy Consumed——~ 
Total Total Generated Purchased from Total 
No. Rating, No. Rating, Private Plants, Public Utilities, Energy 

Kw. Kw. Kw.-hr. Kw.-br. Consumed 

es el ee aia a cis 5 2 > i ea eb ia. ak wh GEREN Ae ae 21 1,496 9 2,880 6,110,000 19,800,000 25,910,000 
Electrical equipment and machine ry 7 2,330 9 31,600 51,500,000 8,100,000 59,600,000 
Food and kindred products 12 1,178 5 5,930 9,130,000 36, 200,000 45,510,000 
Iron and steel and their products 73 7,630 72 14,700 27,340,000 103,000,000 130,340,000 
Leather and its products.......... 27 2,530 14 11,650 15,500,000 59,250,000 74,756,000 
Tauumber and its products..... 11 628 15 2,520 5,125,000 20,200,000 25,325,000 
Metals and meta! products other than iron and steel ; 52 4,450 86 61,000 1,330,000 16,700,000 18,030,000 
Paper and printing cepa ; 32 2,740 53 37,350 120,000,000 207,000,000 327,000,000 
Railroad repair shops........ petee ow wat om 4. 1,490 5,060,000 5,210,000 10,279,900 
Shipbuilding. i Sie ster ane , neh een eee beats teh 0 1,310,000 1,310,000 
Stone, clay and glass........ ; ; ce ae Clk ate 8 4,225 4,210,000 29,900,000 34,110,000 
Textiles 33 223 13,220 332 248,000 345,500,000 312,000,000 657,500,000 
Vehicies for land transportation. ator , 3 258 1 138 1,350,000 16,500,000 17,850,000 
Miscellaneous ; ; 9 845 9 1,920 26,600,000 38,906,000 65,500,000 
Ms es. abhisvnc ne waes eRe : ; 10 588 12 8,440 14,500,000 98,600,000 113,100,000 
Totals for all industries of Massachusetts. . . . ; ‘ 480 37,893 629 431,843 633,435,000 972,670,000 1,606, 105,000 











Massachusetts ranks fifth as an industrial state, with a Table I. The data are for the year 1920. Complete 
total capital investment of $2,964,177,000 and manu-_ returns were received from 941 mills and factories em- 
factured products valued at $4,007,452,000. Industrial ploying fifty or more operatives each, and the companies 
growth in this state has been consistent except that the reporting represented every industrial section of the 
number of establishments, proprietors and firm mem- state. Of these plants 627 reported the use of electrical 
energy as their main source of power. Reports from 




















at Industry inetd tts only a part of the industrial plants of the state such as 
Textiles TT. were received by the ELEC!IRICAL WORLD are useless, 
however, for practical purposes except as they are used 
Paper and Printing 121, as a basis for an estimate of the use of electrical energy 
Slesetlonceus ZA 86,009 by all the industrial plants of Massachusetts. The 
Rubber and its Products 80,675 ELECTRICAL WORLD has accordingly made such an esti- 
Leather and its Products 68,541 mate for the various items covered in the survey, based 
67,650 upon the information given in the reports received and 
41,872 supplemented by federal census data. These estimates 
bee) ~ eee are presented in the accompanying tables. 
Stone, Clay and Glass 22,550 The total consumption of electrical energy by the 
Lumber and its Products 22,237 mills and factories of Massachusetts during 1920 is 
Chemicals 19,862 ——— eee 
Railroad Repair Shops =F 12,614 | TABLE IV—DIRECT-CURRENT MOTOR-OPERATING VOLTAGES OF 
H Vehicles for Land Transportation # 10,243 INDUSTRIAL PLANTS IN MASSACHUSETTS 
Shipbuilding 1,400 Number of Companies Reporting Various 
Industry Motor-Operating Voltages 
110 115 120 220 230 250 440 500 550 
FIG, 2—DISTRIBUTION OF INSTALLED MOTORS AMONG THE ies ea, ae c , 
VARIOUS INDUSTRIAL GROUPS OF MASSACHUSETTS Electrical equipment and machinery. e: cae, tae 1 ge 1 ae 
Food : nm Reaver epeeONNe cis aay Te ” | J .< 
. . I on ¢ steelandt >] ‘oc ts... ee 
bers decreased during the period from 1914 to 1919. ponpn’, and its products. pera os ray : 
. 3° : reaver ; x Lumber and its products = 
During this period, how ever, the value of amet Metals and metal products other than 2 ' 
, 3] € : re w s increas iron or steel Sia is és 
tured products increased 144.4 per cent, wages incre se eeemmmei cartvesrsscesss At ty Rte td ; 
142 per cent, capital 91.4 per cent, number of salaried Railroad repair shops ie eee Se ee et ee ieee A 
: Stone, clay : ass haces kaees 3 a 
employees 50.6 per cent, primary horsepower 23.8 per Texts a te a ak a oe 
cent and number of wage earners 17.6 per cent. sea inane aa cleaneueasiiaieelne Tel i , 
The returns received from the survey have been Rubber tite e eee e eens 2 tw 4 we we we ee OD 
grouped into fifteen wees industries, as indicated in Totals for all industries in Mass... . . . 22 5 64 6 9 8 3 2 








TABLE III—"“ELECTRICAL WORLD” ESTIMATE OF NUMBER AND RATING OF MOTORS INSTALLED IN INDUSTRIAL 
PLANTS OF MASSACHUSETTS 








Motors Run by Total 
Motors Run by’ Energy Generated in Motors in ——Distribution of Drives—— 
Purchased Energy Private Plants All Plants Directly 
Industry Total Total Total Motors Con- 
Number Rating, Number Rating, Number Rating, Under Belt, Chain, nected, 
Hp. Hp Hp. 5 Hp. Number Number Number 
CE bir. ois whe gies x Whe ae au : 1,500 15,180 463 4,682 1,963 19,862 825 1,481 11 371 
eae me ment and machinery ; 2,920 9,190 18,600 58,460 21,520 67,650 17,400 15,790 200 5,530 
Food and kindred products 4,060 33,300 1,040 8,572 5,100 41,872 1,710 4,310 114 676 
Iron and steel and their products 10,300 124,600 2,740 63,142 13,040 187,742 3,650 10,050 376 2,614 
Leather and its products 9,730 54,300 2,550 14,241 12,280 68,541 7,580 11,420 355 505 
Lumber and its products 1,940 17,730 493 4,507 2,433 22,237 776 2,137 14 282 
als anc 2 sroducts other than iron and 
—- ee 1,760 31,000 140 4,470 1,900 35,470 748 1,778 34 88 
Paper and printing. <a 4,360 70,400 2,520 50,750 6,880 121,150 2,942 5,761 156 963 
Railroad repair shops 272 6,409 264 6,214 536 12,614 78 181 10 345 
Shipbuilding 55 CE, cai ack 0 55 1,400 24 8 1 46 
Stone, clay and glass te 2,500 19,750 354 2,800 2,854 22,550 1,325 1,376 976 502 
Textiles 16,700 et ps 7 i ae 3 os + ie —_ 9.930 
s fo nsportation 607 9,47 6 : 
oe “n : 4,360 51,100 2,980 34,909 7,340 86,009 2,930 5,080 400 1,860 
Oe eee 3,470 52,900 1,810 27,775 5,280 80,675 1,045 1,898 206 1,876 


Totals for all industries of Massachusetts 64,534 699,920 52,504 506,673 117,038 1,206,593 58,127 83,685 6,393 25,660 
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TABLE V—ALTERNATING-CURRENT MOTOR OPERATING VOLTAGES OF INDUSTRIAL PLANTS IN MASSACHUSETTS 
——_—————— Number of Companies Reporting Various Motor-Operating Voltages ——————————. 
Industry ———_——_-- — Voltages — —-—— ———_$_—$——_—_. 
110 115 120 220 229 230 240 250 440 500 550 570 600 1,100 2,200 2,300 2,500 
CNN 6's oben acheeas. Ne Na dtd art WOO ERAS oo 2 ‘ 3 2 5 ni he, ads 
Electrical equipment and machinery l = 2 3 3 ay a i 
Food and kindred products....... l a . 3 aay say 2 is Tr as 
Iron and steel and their products M66. 57 26 2 16 e ie 1 
Leather and its products ESA 12 Deen 1 8 a ; 1 I 
Lumber and its products... | 1 2 “a i 8 1 
Metals and metal products other than iron and steel... wil ai eas ae 7 aa 
Paper and printing... . : 1 7 2 3 15 + 2 
Railroad repair shops... ia ae 4 
Stone, clay and glass............. a ; «eae, Cee 4 wi 2 1 
Textiles......... ak waeme ak ; ‘ ; 8 1 47 l 3 s 66 l > 2 
Vehicles for land transportation.. . sare a ‘ oes «% 1 
Miscellaneous. a Soatet oa | es 7 2 5 
IN Secras's x 2udena putea Ves nadhameel arene Nt eal 2 3 | 2 \ 3 | l 
123 I 2 2 ° 35 > tt | 1 I 6 7 1 


Totals for all industries in Massachusetts. 29 2 59 





estimated as 1,606,105,000 kw.-hr., of which 633,435,000 
kw.-hr., or 39.4 per cent, was generated in private 
stations. There are 1,109 electric generators installed 
in the private generating plants, with a total rating of 
469,736 kw., of which machines rated at 431,843 kw. are 
alternating-current generators. By far the largest user 
of industrial energy in Massachusetts is the textile 
industry, which in 1920 consumed 657,500,000 kw.-hr., 
or 40.9 per cent of the total energy consumed for power 
purposes. Almost 53 per cent of the energy consumed 
by this industry is generated in private plants. The 
paper and printing industry is the second largest con- 
sumer of industrial energy. 

There are 117,038 motors installed in the plants of 
the state, of which 58,127 are under 5 hp. The total 
rating of all the installed motors is estmated at 
1,206,593 hp. About 72 per cent of the motors are belt- 
driven, 22 per cent are directly connected and 6 per cent 
are chain-driven. Over one-third of the total number 
of motors are installed in the textile mills of the state. 

The returns indicate that nine voltages are in use in 
Massachusetts mills and factories for the operation of 
direct-current motors and that seventeen voltages are 
used in the operation of alternating-current motors. 
These figures indicate that a large field is open to the 
electrical engineers of the state in the matter of voltage 
standardization. It appears, however, that voltage 
standardization has played 2. much greater part in 
Massachusetts than in the intensely industrial state of 
Pennsylvania, where seventeen voltages are used for the 
operation of direct-current motors and twenty-one 
voltages are in use for the operation of alternating-cur- 
rent motors. The returns indicate that 35 per cent of 
the direct-current motors in Massachusetts are operated 
at 220 volts, but large percentages are also operated at 
110 volts and 550 volts respectively. Iron and steel 
works particularly reported a high percentage of direct- 
current motors operated at 550 volts. More than 30 
per cent of the alternating-current motors are operated 


TABLE VI—SIZE OF LARGEST AND SMALLEST MOTORS 


Largest Motor Installed ———— — Small 


at 220 volts, and almost 29 per cent are operated 
at 550 volts. The details of motor-operating voltages 
will be found in Tables IV and V. 

Only fourteen companies reported the installation of 
motors with a rating of over 300 hp., and more than 37 
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FIG. 3 — ALMOST TWO-THIRDS OF THE ENERGY CONSUMED BY 
THE INDUSTRIAL PLANTS OF MASSACHUSETTS IS GENE- 
RATED IN PUBLIC UTILITY STATIONS 


per cent of the companies reported the largest motor 
as under 25 hp. About one-quarter of the companies 


reported that the smallest motor installed ranged 
between {| hp. and 3 hp. Details on the size of the 


largest and smallest motors installed in the industrial 
plants of Massachusetts will be found in Table VI. 
Almost 82 per cent of the companies reporting on 


INSTALLED IN INDUSTRIAL PLANTS OF MASSACHUSETTS 


lest Motor Installed — 


(Number of Plants Reporting) (Number of Plants Reporting 
From From From From From From From From 
Under 26 to 5I to 101 to 201 to Over Under } to L to Ito 2to Over 
Industry 25Hp. 50Hp. 100Hp. 200Hp. 300Hp. 300Hp. }Hp. }Hp. IHp. 2Hp. 3Hp. 34Hp. 

Chemicals e 7 7 5 4 4 1 2 3 2 
Electrical equipment and machinery 3 2 1 ‘ 2 4 | l 2 
Food and kindred products 7 3 I 1 2 3 3 2 2 
[ron and steel and their products 45 55 23 12 3 2 21 36 33 15 10 22 
Leather and its products 22 6 3 3 I ‘ 5 10 8 4 2 6 
Lumber and its products 6 10 3 ag 8 3 3 5 
Metals and metal products other thanir nandsteel... 10 5 1 | 3 3 6 | 3 1 
Paper and printing i I 8 1 6 5 6 14 6 3 6 4 
Railroad repair shops........ ; I ; I ; 
Shipbuilding Riise : : ’ ; 
Stone, clay and glass...... ; 3 : : ; | 1 I 2 2 1 
lextiles ; i 60 52 31 20 3 ; 19 37 37 16 17 38 
Vehicles for land transportation. . ; I ‘ ‘ ; 1 I 
Miscellaneous. . . . ete ereaih aen asses é 13 4 2 I i 4 6 5 4 3 1 
SU aiid ins Lad Dirks 0s 44 PRRAR ORE eC eds ae ewan Kohan a I 2 I 6 6 I 3 I i 

Total for all industries of Massachusetts........... 189 151 E! 5 17 14 74 125 197 53 46 86 
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rABLE VII—TYPES OF MOTOR CONTROL USED IN INDUSTRIAL 
PLANTS OF MASSACHUSETTS 
Number of Companies Reporting 
Various Types of Motor Control 
I. n 
Se ae oe 
BSS 2. 5 wf & ¢ 
Industry CEO = De §£ ‘ Oo A 
sts on S38 @ &@ 8 e 
- a = ow t S © ‘S 
ec @ se §$ & g€ & 
Sees SF BS = ® ® os 
— Cae oe ae a Ae 
Chemicals ‘ 16 3 9 9 l 4 7 
Electrical equipment and machinery 8 5 5 7 2 2 3 | 
Food and kindred products . 9 3 8 6 6 2 4 | 
Iron and steel and their products. . 129 31 125 72 33 20 72 
Leather and its products 29 11 25 13 8 6 1 | 
Lumber and its products. . . 17 5 17 8 5 I 8 | 
Metals and metal products other than 
iron and steel 16 2 13 7 2 0 9 
Paper and printing 38 11 31 26 1 > 24 
Railroad repair shops 1 | 1 | 0 I 0 | 
Stone, clay and glass 4 1 3 1 2 1 0 
Textiles 4 142 52 92 75 21 16 71 
Vehicles for land transportation 2 1 2 0 0 0 i 
Miscellaneous 20 6 18 10 7 0 12 
Rubber 11 2 10 10 5 9 
Totals for all industries in Mass 442 134 359 245 103 74 231 


types of motor control use knife or safety switches ex- 
clusively or in conjunction with other types of motor 
control. Figures received from the other fourteen 
states which have been covered by the industrial survey 
of the ELECTRICAL WORLD indicate that 82 per cent is very 
close to the degree to which knife or safety switches are 
now used by the industrial establishments of the 
country as a whole. About 75 per cent of the plants use 
auto-starters and 52 per cent have installed circuit 
breakers. The detailed figures on types of motor con- 
trol will be found in Table VII tabulated according to 
industry. 

Standard fuses were reported in use by 173 out of 
269 companies reporting on fuses, as against 158 com- 


TABLE IX—TYPES OF FUSES USED IN INDUSTRIAL PLANTS OF MASSACHUSETTS 
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TABLE VIII—FREQUENCIES USED IN INDUSTRIAL PLANTS OF 


MASSACHUSETTS 


ot 


Rep rt: 


Number of Companies 
Reporting Various 


5 3 Frequencies Used 
Industry E » § (The first figure gives num- 
: + Et ber of phases; the second 
S . figure the number of 
—f£° cycles.) 
= OM 3 2- 1 2- 3- 
=<-= 40 50 60 60 60 
Chemicals ; 13 os 13 
Electrical equipment and machinery 10 2 2 6 
Food and kindred products 8 1 7 
Iron and steel and their products 117 1 15 101 
Leather and its products 23 2 21 
Lumber and its products... 14 1 | 12 
Metals and metal products other than iron and 
steel ented a 13 | 12 
Paper and printing 39 1 1 3 34 
Railroad repair shops 1 1 
Stone, clay and glass 7 2 5 
Textiles ; 137 4 5 > in 
Vehicles for land transportation 2 2 
Miscellaneous 23 3 2 18 
Rubber 15 2 1 12 
Totals for all industries in Massachusetts 422 6 I 13 35 367 


| 
| 
| 
| 


panies using refillable and renewable fuses. These two 
figures are quite different from those reported by the 
industrial plants of Pennsylvania, where 477 out of 612 
companies reporting use refillable and renewable fuses 
as against 196 companies using standard fuses. In 
Indiana 148 out of 169 companies use refillable and 
renewable fuses, while only 69 reported the use of 
standard fuses. It is estimated that 55,254 fuses of all 


types are used per month by all the plants in the 
aggregate. 
Table X is an estimate of the total prime-mover 


equipment in the industrial plants of Massachusetts, 
and is based entirely upon the 1919 Census of Manufac- 
tures, figures on which have just been made available. 





Refillable and Renewable Fuses 


Total “ Standard Fuses 
Number Number Number ELECTRICAL WORLD 
of of Fuses Used per of Fuses Used per Estimate of Fuses Used per 
Companies Companies Month Companies Month Month by All Industrial 
Reporting Using Number Using Number Plants in Massachusetts 
on This per This per Renewable 
Industry Fuses Type Number Motor Type Number Motor Standard and Refillable 
Chemicals 6 6 207 1.592 3 112 0. 308 821 446 
Electrical equipment and machine ry 6 4 5.720 0.633 1 50 0.477 13,445 134 
Food and kindred products 8 3 160 = 0.508 6 332 0.454 777 1,621 
Iron and steel and their products 89 59 1,724 0.688 54 1,417 0.549 4,414 3,637 
Leather and its products 18 10 235 0.417 13 112 0.157 2,258 1,078 
I umber and its products 12 6 69 0.657 10 132 0.583 507 969 
Metals and metal products other than iron and steel 10 & 61 0.598 3 151 1. 937 643 1,598 
Paper and printing 23 17 671 0.362 10 86 0.460 2,261 291 
Railroad repair shops 1 1 100 0.935 1 100 0.935 251 251 
Stone, clay and glass | 1 201 0.841 | 512 0.516 466 1,187 
lextiles 78 44 598 0.142 42 784 0.238 2,900 3.680 
Vehicles for land transportation 2 2 12 0.923 1 12 0.857 293 291 
Miscellaneous 8 7 119 0. 869 9 361 1.472 2,295 6,920 
Rubber 7 5 282-0. 255 4 302 0.513 880 940 
Totals for all industries in Massachusetts 269 173 10,159 0.504 158 4,363 0.472 32,211 23,043 
TABLE X ELECTRICAL WORLD” ESTIMATE OF TOTAL PRIME MOVER EQUIPMENT IN INDUSTRIAL PLANTS OF MASSACHUSETTS 
Total Power of All 
Kinds in Industrial 
Plants Including Internal 
Private Electric Combustion 
Generating Stations Steam Engines Steam Turbines Engines W aterwheels Boilers 
Industry Hp No Hp Ne Hp. No. Hp Ni Hp. No Hp. 
Chemicals 28,043 65 9,060 16 3,225 20 392 3 186 146 21,200 
Electrical equipment and machinery 38,088 8 3,925 6 24,718 I 2 2 180 27 11,650 
Food and kindred products 64,030 104 25,902 5 1,718 11 1,047 17 2,063 137 37,050 
Iron and steel and their products 207,443 264 62,924 37 10,840 10 2,324 59 6,755 493 98,200 
Leather and its products 97,502 165 33,183 3 9,200 2 268 5 551 143 31,150 
Lumber and its products 58,332 231 32,772 2 318 9 1,726 79 5,786 248 38,650 
Metals and metal products other than iron and steel 42,474 39 10,084 2 260 5 403 8 727 45 7,310 
Paper and printing 226,399 157 63,794 28 29,600 3 377 155 62,228 330 98,500 
Railroad repair shops 15,159 12 7,753 8 1,000 1 6 28 7,220 
Shipbuilding 2,304 2 653 2 251 3 750 
Stone, clay and glass 40,000 78 13,186 5 5,853 7 431 4 780 82 20,250 
lextiles 861,548 1,033 371,092 154 177,513 17 5,453 649 104,290 2,150 515,000 
Vehicles for land transportation 12,805 13 2,417 | 275 2 235 4 408 18 5,170 
Miscellaneous 124,696 266 = 41,677 35 15,329 6 1,182 107: 15,408 429 78,700 
Rubber 81,644 82 16,107 31 11,640 1 57 9 940 97 37,500 
Totals for all industries of Massachusetts 1,900,467 2,519 694,529 333 291,489 97 1,101 200,302 4,376 1,008,300 


14,227 
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Oil Qualities Desirable for Transformers 
and Circuit Breakers 


Explosive Limits, Dielectric Strengths and Sludging Proper- 


ties Are Particularly Important- 


A Study of the Practical 


and Theoretical Behavior of Oils Under Service Conditions 


By C. J. RODMAN 
Research Department, Westinghouse Electric & Manufacturing Company 


HE busy engineer with a dozen irons in the 

fire has little time to ask about the important 

problems of mineral-oil insulation and their 

solution. Neither can he usually carry on 

scientific investigations which would reveal the char- 

acteristics desirable in such oils when they are applied 

to his needs. Still, he desires to have an oil which will 

best suit his electrical application at the lowest cost 

commensurate with safety in operation, durability in 

composition and freedom from contamination by con- 
tact. The following is intended to meet this need: 

When mineral oils are subjected to the action of an 

electrical discharge, such as occurs in circuit breakers, 


even the most stable oils are broken down into de- 
composition products which consist of some amor- 
»yhous elemental carbon, a small amount of liquid 


hydrocarbons, either saturated or unsaturated, and a 
proportionately large volume of gas, of which hydrogen 
represents 60 to 70 per cent. If air is added to these 
combustible constituents in deficient or excessive quan- 
tities an explosion cannot occur. Thus each combustible 
gas or mixture of combustible gases with air or oxygen 
possesses a lower and an upper explosive limit. 


CONDITIONS MOST SEVERE IN CIRCUIT BREAKERS 


The fire and explosive hazard of insulating oils con- 
nected with circuit breakers is apparently greater than 
with the transformers and is due primarily to the vio- 
lent agitation and disruption of the oil during the cir- 
cuit-breaking period. The gases and vapors which are 
quickly forced to the surface mix with the atmosphere 
in the space above the oil. Laboratory tests have shown 
that similar gas mixtures may be spontaneously ignited 
at a temperature as low as 270 deg. C. Such cases are 
exceptional, the general ignition temperature for an 
average explosive mixture of this character being above 
550 deg. C. Hence the ventilating ducts or pressure 
valves which admit air into the head of the circuit 
breakers should be removed. An outlet for the dis- 
rupted oil gas and vapor should be installed which would 
prevent fine oil spray from entering the air at more 
than the flash-point value of the insulating liquid used. 
The recent successful use of a muffler device for this 
purpose permits rupturing greater loads in the same 
oil with greater safety. 

It is not within the scope of this paper to discuss the 
mechanism of discharge rupture of oils, but it may be 
briefly stated that the amount of gas liberated per kilo- 
watt-second of are energy decreases with a rise of 
molecular weight of a homologous series. A research on 
the high-frequency disruption indicates that rupture of 
oils per kilowatt-second follows a fairly well defined law. 

A great number of vegetable oils when pure possess 


very good insulating properties. Their initial state of 
purity is maintained only with extreme care in connec- 
tion with their use in electrical apparatus. These oils 
are chemically unstable and have structural formula of 
unsaturated linkages admitting of drying (oxidation) 
and formation of saponifiable products, giving rise to 
the highly undesirable property of formation of ad- 





SLUDGE FROM POOR TRANSFORMER OIL AFFECTS THE INSULATING 
PROPERTIES OF THE WINDING AND REDUCES 
THE HEAT CONDUCTION 


herent sludges, with simultaneous reaction products of 
a much lower dielectric strength. Granting that the 
chemically pure vegetable oil would undergo no decom- 
position while in use, other undesirable properties, such 
as high viscosity, volatility, drying and comparatively 
high affinity for water, would make their use somewhat 
difficult. 

Distillates obtained from the destructive distillation 
of coal contain substances which are chemically more 
active than the saturated mineral oils. However, ben- 
zol, tuluol, xylol, or the halogenated derivatives, pos- 
sess a fair insulating value and can be used in some 
special applications. The action of these compounds 
limits their use to apparatus built of insoluble metal 
and insulation. If used within the oil switch or circuit 
breaker, such compounds are decomposed, resulting in 
a medium of much lower dielectric strength. Other 
properties such as_ volatility, water solubility, fire 
hazard, etc., limit their use. 

A chemical specification which defines a good trans- 
former oil is that it be of pure mineral oil conforming 
to the formula C,H,,., (the paraffines) and C,H,, = 
C,H,»., + 6 (the naphthenes) where 7 equals 12 to 18. 
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The fluidity, the flash, fire and boiling points, dielectric 
strength, etc., have a certain value dependent upon the 
value of n. An oil defined by this formula excludes 
harmful impurities, such as water, sulphur and nitrogen 
derivatives, unsaturated and oxidizable compounds, acid 
or alkali and various forms of dirt and suspended or 
dissolved materials. In general, the flash, fire, freezing 
and boiling points, viscosity and dielectric strength in- 
crease with a rise in molecular weight. Other physical 
and chemical properties bear a definite relationship to 
the ascending or descending series. 


APPLYING KNOWLEDGE IN SELECTING OILS 


Knowing the dielectric strength of the oil, which varies 
slightly with a change of n, the conducting members of 
the electrical apparatus are properly spaced by the de- 
signer. It is desirable that the operation temperature 
of the transformer be kept as low as possible. Hence 
the correct heat capacity for proper cooling will be 
largely determined by the viscosity and the specific heat 





EACH OF THE TANKS FOR THESE BREAKERS CONTAINS 
OVER 9,000 GAL. OF OIL 


of the oil. Since heating takes place within the central 
parts of active members of the transformer, the rates 
of convection currents for heat interchange are largely 
dependent upon the fluidity of the oil. The ambient 
temperature of the transformer, whether in hot or cool 
climates, will also govern the selection of a suitable oil. 
For cold climates the value of » should decrease, thus 
lowering the pour and cloud tests. Under heavy opera- 
tion the oil may overheat, hence excessive volatile con- 
stituents in the oil must be avoided. It is only by a 
close scrutiny of operating conditions that the best oil 
available may be selected. 

The life of a mineral oil is intimately connected with 
the formation of deposits known as sludge. Oils ob- 
tained from the same shipment which have been placed 
in transformers and have had similar treatment may 
differ much in their sludging characteristics. Some 
oils go bad after a year or two, while others with the 
proper care function well after twenty years of service. 
Some oils will deposit adherent sludge upon the core, 


while others deposit sludge upon the cooling coils or 
at the bottom of the tank. The nature of these sludging 
phenomena are generally threefold, namely, (1) the 
formation of sludge due to oxidation, (2) the reaction 
of liberated characteristic organic acids with certain 
metals to form soaps, and (3) the actual deposition of 
carbonaceous material due to electrical breakdown. 

The formation of sludge by oxidation of attackable 
oil with atmospheric oxygen is by far the most general 
case. This sludge gradually forms within the oil and 
tends to become deposited upon the warmest parts of 
the transformer in an adherent honeycombed form. The 
interstices or pores of this deposit become filled with 
loosely formed and finely divided precipitated sludge. 
By breaking off a piece of this adherent sludge and 
giving it a subsequent extraction with naphtha to free 
it from oil and loose deposit, a brown, porous, well-de- 
fined structure is obtained, which becomes brittle after 
allowing it to dry. Examination of this form of de- 
posit indicates an asphaltic compound rich in oxygen, 
which possesses no free carbon, though at times it may 
appear quite black. Transformer oil dissolves 10 to 
18 per cent of oxygen by volume, depending upon the 
temperature. Thus, when oil is in contact with air, a 
constant source of oxygen is available to assist in the 
formation of sludge. Local hot spots, the presence of 
unsaturated compounds and oxygen are the chief causes 
of the formation of asphaltic sludge. 

A sludge of the second type may be deposited with 


TABLE I—EFFECT OF ELECTRICAL DISCHARGE ON 
GAS CONSTITUENTS 


CO H2 


CO2 Unsaturated Gases O02 CH4 N2 
0.85 22.38 a0 80 65.60 2. 36 5.60 
0.24 19.05 2.38 24 68.25 3.81 6.18 


the asphaltic sludge on the sides of the coils, at the 
bottom of the tank or upon the cooling coils. The 
formation of this kind of sludge depends upon the 
liberation of acids (C,H,,.,O, and C,H,,0,) by slow oil 
decomposition and their interaction with metals or ox- 
ides to form soaps. Such sludge appears dark brown 
to white in color. Small particles of this sludge aid 
greatly in raising the moisture content of the oil which 
is generally condensed from humid air during “breath- 
ing.” An approximate analysis of this kind of sludge 
gave 96.6 per cent water and 3.4 per cent dried sedi- 
ment. The latter consisted of 11.3 per cent Fe,O,, 1.4 
per cent CaO, 4.1 per cent MgO, 13 per cent of Na 
salts and 70 per cent of H,O, and organic material. 
The asphaltic type of sludge has a much higher insula- 
tion value than does soap sludge. In either case the 
presence of a deposit within the oil should warrant 
immediate treatment, such as filtration through a filter 
press containing blotting paper and a leaf or so of 
finely divided calcium oxide to remove solids, water and 
acids. Centrifugation in a specially designed centri- 
fuge gives an oil free from many undesirable constitu- 
ents. Clean, pure mineral oil dissolves less than 0.003 
of 1 per cent of water. 

A third type of sludge which is distinctly character- 
istic of electrical breakdown may be present in trans- 
former oil. Corona discharge, or arcing within the oil, 
breaks down the oil to amorphous carbon, to saturated 
and unsaturated members lower in the series, and to 
various gases consisting mostly of H, (60 per cent), 
unsaturated gases (20 per cent), CH,, CO, CO, and N., 
High voltage and low current discharge gives very 
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finely divided carbon, whereas low voltage and high 
current produces comparatively large particles of car- 
bon sludge. The finely divided sludge or precipitate is 
nearly pure amorphous carbon having a high specific 
resistance. The coarser precipitate contains much free 
carbon with small amounts of hydrocarbons low in 
hydrogen. Its specific resistance is lower than amor- 
phous carbon. No graphite carbon was found as a re- 
sult of electrical breakdown within the oil. However, 
if an are plays near the surface of the oil where atmos- 
pheric oxygen is present, “graphitoidal’” carbon is 
formed. This form or these forms of carbon are more 
conducting than amorphous carbon and lie somewhere 
in the series between the amorphous and graphitic 
carbons. 

Standard textbooks, government and various com- 
panies’ specifications, as well as methods prescribed by 
societies (A. §. T. M.), discuss and designate such tests 
of oils as boiling point, flash and fire points, cloud and 
pour tests, evaporation, viscosity, dielectric strength 
and the determination of sulphur, acid and alkali. 
Other tests, such as moisture content, volatility and 
deposit or sludging tendency, need special revision in 
order that they may be intelligently applied to insula- 
tion oils. At the present time considerable activity 
along this line indicates that ere long complete reliable 
standard methods covering insulation oil will be 
forthcoming. 


MINERAL OIL VAPORS ARE NOT EXPLOSIVE 


Owing to the inflammability of the lower members of 
the paraffme series, the general impression exists that 
all mineral oils carry with them some sort of spontane- 
ous ignition hazard. Such a view is unwarranted. it 
is true that manufacturers of electrical equipment 
specify as high a flash and fire point as is commensurate 
with proper fluidity, which insures the oil against any 
mixture of lighter volatile constituents, but with a flash 
point above 140 deg. C. the vapor pressure of the oil 
is so low—namely, less than 2 mm.—at normal oper- 
ating temperatures, that the possibility of creating an 
explosive mixture is indeed remote. A great many tests 
in which the atmosphere above transformer oils was 
subjected to the effect of corona or spark discharge in- 
dicated the existence of a non-explosive mixture. 

By subjecting the oil to the action of electrical dis- 
charge, either by corona or by high-frequency or low- 
frequency arcing, the oil is broken up into a number 
of decomposition products, such as solids, liquids and 
gases. The solid or sludge products remain in the oil 
usually settling to the bottom. The dielectric strength 
of such products is comparatively high. Much has been 
said about the alignment of particles within an oil to 
produce a much lower insulation value under the stress 
of an electrical field. The following experiment does 
not substantiate this view. After arcing an oil for some 
time by means of high-frequency discharge an oil was 
produced which contained a large quantity of small car- 
bon particles in suspension. The breakdown strength of 
the altered oil was still well above specification. These 
decomposition products should not be confused with 
fibers which do lower the breakdown strength of an 
oil, chiefly because their chemical nature is such that 
water-is greatly attracted to them instead of being 
dissolved within the oil, thus forming a bridge for 
conduction. The liquid breakdown products are either 
saturated or unsaturated hydrocarbons lower in the 
series. 





With proper design of apparatus and the selection of 
an oil which is inspected from time to time, no break- 
down of the transformer should ever occur under 
normal operation. Should a breakdown occur, it is of 
interest to note from the composition of gaseous 
breakdown products that the explosive limits of a mix- 
ture of this disrupted oil gas with air is rather wide, 
namely, between 2.5 and 72 per cent. Thus if an air 
space exists above the oil in the top of the tank, this 
air when mixed with the disrupted oil gas will exist 
as a serious potential explosive mixture and fire hazard. 
This fire hazard may be lessened by introducing into 
the top of the tank an inert dry atmosphere of per- 
manent gases. Atmospheric nitrogen or carbon dioxide 
may be used. If it becomes necessary to use an impure 
oil containing some unsaturated constituents, a great 
reduction in sludging will occur if thé atmospheric oxy- 
gen is displaced. The fire hazard connected with dis- 
rupted mineral oil from circuit breakers should not 
confuse one concerning the high safety factor that at- 


TABLE II—EXPLOSIVE LIMITS OF OIL GAS CONSTITUENTS 


Lower 
Limit Upper 

CH¢4 and air—1876 to 1921—average of twelve investigators 5.4 13.7 
Coal, gas and air—1869 to 192|—average of eight investigators 5.9 24.0 
H2 and air—1876 to 1921—average of nine investigators 7.9 69.4 
H2 and O2— 1834 to 1921—average of five investigators. . 8.3 93.5 
C2H2—air— 1896 to 1921—average of five investigators... . 2.8 65.9 
CO and air—1891 to 1921—average of four investigators 15.3 74.9 
Water-gas—air— 1894 to 1921—average of two investigators 9.0 60.8 
Natural gas—--air— 1896 to 1921—average of one investigator 5.0 12.0 
Ethane-air— 1896 to 1921—average of one investigator. 4.5 5.0 
Ethylene-air— 1896 to 1921—average of one investigator 4.0 22.0 
Gasoline vapor and air—1896 to 1921—average of one investigator 1.5 6.0 
Artificial and illuminating gas-air—1896 to 1921—one investi- 

gator 7.0 21.0 
Blast-furnace gas and air—1896 to 1921—one investigator 36.0 65.0 
Ethene and air—1896 to 1921—one investigator 4.0 22.0 
Transformer-oil vapor and air—1920 to 1921—one investigator 4.2 8.0 
Disrupted oil gas in air—average of three investigators 2.35 72.0 
Atmosphere above oil in operating normal transformer No explosive limit 


tends transformer operation. By recent installation of 
the muffler device on circuit breakers not only is the 
steep pressure wave gradient very materially reduced, 
but the disrupted gases are so taken care of that explo- 
sions following the clearing of the breaker are next to 
impossible. Thus greater currents are now ruptured 
with smaller breakers while still using the same insulat- 
ing oil. 

The paraffins and naphthenes of certain fractional 
cuts from petroleum crudes, when not mixed with _im- 
purities which might seriously affect the electrical 
insulating qualities, should function properly in a trans- 
former for years. It is desirable that the color of the 
oil should be as light as possible and that it should be 
free from sulphur, moisture, acid or alkali. The oil 
should be practically odorless at room temperature and 
possess a volatility less than 0.003 gram per hour per 
square centimeter of surface area exposed at 100 deg. 
C. A good transformer oil should have a viscosity be- 
low 50 Saybolt seconds at 40 deg. C. At this viscosity 
and a specific heat approximately 0.520 good cooling of 
the transformer is assured. The flash and fire points as 
recorded by the Cleveland open-cup method should be 
140 deg. C. and 156 deg. C. respectively. The insulation 
value when tested at 0.l-in. (2.5-mm.) gap separation 
of parallel disk electrodes should be above 25 kv. A 
well-refined oil sometimes reaches a value over 40 kv.., 
the general average being around 30 kv. A boiling 
point (A. S. T. M. D-28) of 240 deg. C., a cloud test of 
0 deg. C., a pour test of — 3 deg. C. and a deposit test 
of less than 4 grams as formolit are desirable proper- 
ties of an insulating cil for transformer purposes. 
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Letters from Our 
Readers 


This is a readers’ forum. Comments on questions 
before the electrical industry presenting economic, 
financial, engineering or commercial aspects and new 
or supplementary viewpoints on published articles are 
cordially invited 
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An Odd Case of Underground Current Drainage 
To the Editors of the ELECTRICAL WORLD: 

In the Feb. 18 issue of the ELECTRICAL WORLD (page 
335) there is a communication from Dr. Carl Hering 
which bears the above caption. It is the writer’s belief 
that the conditions set forth are by no means unusual 
but that they could be found on nearly every large elec- 
tric railway system where there are a number of power 
stations or substations situated fairly close to each 
other and all feeding into a network of lines so that 
each station is connected electrically, through its 
feeders and the trolley wire, with one or more of the 
other stations. That such conditions have not been 
noticed and commented upon more frequently is due 
first to the fact that indicating or recording instru- 
ments are very seldom placed in the returns to the bus- 
bars, and second to the fact that, although many men 
have noticed that current sometimes leaves the bus 
over the cable sheaths or pipes, most of these men have 
been station attendants or others with little technical 
training and have therefore not given the matter the 
same careful, analytical thought that Dr. Hering did— 
or, at any rate, have never written on the subject. 

Dr. Hering’s explanation of the cause of the current 
returning as it does is undoubtedly correct, but could 
not his statement be simplified by merely considering 
that both stations fed into the same general territory 
and that the return path to station B through the rails 
and ground connections into station A and thence over 
the drainage cable and pipes to station B was low 
enough to cause a small portion of the current to come 
back to the latter station in that way instead of it all 
following a single path? 

It is well understood that the ground potential of 
large cities will vary by several volts, depending upon 
the locality where the readings are taken, and pressure 
wires connecting the negative buses of a number of 
stations situated in the same area will show similar 
differences of potential. 

The writer does not follow the line of reasoning 
advanced by Dr. Hering that would call for the current 
to leave the negative bus of the station having the 
higher positive voltage and flow to one having a lower 
voltage, and still make it appear odd when the opposite 
condition is found. Increasing the voltage on the gen- 
erators or rotaries will make very little difference in 
the ground potential of the negative bus, and this is 
the condition that causes the current to flow, while the 
increased load which will be picked up by the station 
having the higher voltage will come from territory 
normally fed from some other station, and therefore 
make it more likely that the grounds through the other 
station will be used as a part of the return to the 
station supplying most of the current. 

Westfield, N. J. G. H. MCKELWAY. 
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Reply to Mr. McKelway 


To the Editors of the ELECTRICAL WORLD: 

The first part of the last paragraph of Mr. McKel- 
way’s comment is without foundation of fact, as it will 
be seen by reading my little article that there was no 
such “line of reasoning’ anywhere in it. I merely 
referred to the incident an “apparent anomaly”; 
Mr. McKelway sets up a straw man in order to knock 
him down. That it was “odd” and “unexpected” to find 
a drainage current flowing to an underground pipe 
from the negative bus has been and will be admitted 
by many, hence those terms are justified. After ex- 
plaining that it was caused by an unsuspected second 
distant power station it is easy to understand. 

The “ground potential” is a very convenient “goat” on 
which to blame all sorts of anomalies that we may not 
understand. One is generally safe to make a goat of 
the ground, as it is often difficult to prove the blame 
misplaced. But that Mr. McKelway’s proposed explana- 
tion, that the “ground potential” is “the condition that 
causes the current,” is not correct should be shown by 
the fact that if the whole system, including the pipes, 
were perfectly insulated from the ground, the result 
would be the same, the insulation between the nails and 
the pipes being made a leaky one, as in the actual case, 
or an actual metallic resistance. CARL HERING. 

Philadelphia, Pa. 
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Invites Operators’ Suggestions for Improving 
Automatic Stations 


To the Editors of the ELECTRICAL WORLD: 

The May 20 issue of the ELECTRICAL WoRLD contains 
a research reference to automatic substations which is 
of interest to us. On page 1039 of that issue the state- 
ment is made that “it is desired to develop a control 
system which will keep revolving machinery in auto- 
matic stations running, unless the period of light load 
is of considerable duration.” 

Automatic stations with revolving machinerv are 
now being supplied to cover a very wide variety of con- 
ditions. These stations are provided with devices which 
keep the machinery operating for any period up to 
twenty-five minutes, should the light load last that long. 
Developments now in progress promise devices which 
will permit this time to be lengthened materially. 

There is another aspect to the matter, however, which 
indicates that the revolving machinery consumes more 
energy during its light load running than is desirable. 
Tests of a number of automatic stations which have 
been in service several years indicate that the amount 
of energy consumed in starting rotary converters and 
the like and placing them in condition to deliver power 
amounts to the light-load running loss for two minutes. 

Another aspect is that after five years’ operation 
there is no appreciable depreciation of apparatus due 
to frequent starting and stopping in automatic station 
operation. 

There may be, however, a number of features which 
our studies have not indicated and which have prompted 
the suggestion for research mentioned. I shall there- 
fore very much appreciate it if those interested will 
make known such information as they may have tend- 
ing to indicate the direction in which reasearch should 
be directed in order to meet the requirements met with 
in the course of actual operation. 

General Electric Company, CHESTER LICHTENBERG. 

Schenectady, N. Y. 

















Jewel Inspection Essential for Proper 


Meter Operation 


HE care and inspection of jewels and pivots, while 

an important subject to the meter manufacturer, 
should be equally important to the central-station meter 
department. No great technical skill is required to 
determine the condition of a polished surface inside 
the cup jewel. An ordinary sewing needle is all that is 
required to make the necessary inspection, although a 
binocular microscope of a magnifying power from eight 
to ten diameters is very helpful in determining the 
exact nature of imperfections. To examine the jewel, 
the lower bearing should be grasped with the jewel be- 
tween the fingertips of one hand, while the needle is 
held between the fingertips of the other hand. The 
needle point should now be brought in contact with the 
jewel and receive a very irregular motion in all direc- 
tions. It requires only a little practice for the finger- 
tips to respond to the slightest friction encountered by 
the needle. A surface that is satisfactory should be 
entirely free from irregularities or scratches. The 
binoculars, however, will serve to determine the nature 
of the polishing and will detect the presence of strie 
coming into the polished surface which are not so 
readily detected by means of the needle. Small ripples 
or irregular surfaces may be allowable if they are out 
of range of the pivot, but only some one skilled in the 
selection should be trusted in these determinations. 

The large number of jewel failures in service is not 
the fault of the jewels themselves, but arises from the 
lubrication and action of the lower pivot. Because of 
these failures lower bearings are often returned for 
repolishing, which is sometimes done without removing 
the stone from its setting. This practice is, however, 
a questionable one, since it involves the chance of par- 
ticles of sapphire or diamond clinging to the mounting 
and after a time getting into the cup and causing 
great damage. In repolishing without actually remov- 
ing the stone from its setting every precaution must 
be taken to clean the mounting and stone after the 
process is completed. 

The question as to the right material to be used for 
the lower pivot is a hard one to answer. Many mate- 
rials have been tried. Any material that has the prop- 
erty of extreme hardness and homogeneity and is 
capable of taking a high polish might be satisfactory ; 
but steel, though it has been universally employed, is 
by no means entirely satisfactory. Stainless steels, 
unfortunately, cannot be sufficiently hardened, but the 
semi-stainless steels, such as chrome or tungsten, have 
great promise. 

The inspection of the lower pivots should be carried 
out under a binocular microscope. The pivot should 
show a distinctly spherical surface at the point where 
it comes in contact with the cup, and the polish should 
be very high. This pivot should have a radius of curva- 
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ture such that the material will not yield under the 
enormous pressures that are present. If there is any 
doubt as to the hardness of the pivot, it may be tested 
approximately by means of a jeweler’s file. The pivot 
in proper condition should resist filing to a degree 
which indicates that the file is not taking hold. Such 
tests, however, will injure the particular pivot tested 
by this method to such an extent that it cannot be used 
in a meter. F, C. HOLTz, 
Sangamo Electric Company, Chief Engineer. 
Springfield, Ill. 





Improved Design of Heavy-Duty 
6,600-Volt Double Bus 


HE design of a modern heavy-duty bus is less an 

electrical problem than it is a mechanical one. Sim- 
plicity of design, reliability in operation, ease of main- 
tenance and safety under short-circuit stresses are to 
be striven for in every large central station. 

Special effort has been made in replacing a single 
bus with a double bus at the Bennings power station of 
the Potomac Electric Power Company, Washington, 
D. C., to design the structure, supports and copper so 
as to withstand the theoretical stresses that may occur 
under short-circuit conditions in a station of 93,000- 
kw. capacity. Limitations caused by existing wall and 
floor and by restrictions in width of electrical bay have 





FIG. 1—ADJUSTABLE CAP PERMITS EASY ALIGNMENT AND 
REPLACEMENT OF INSULATOR 


not prevented attaining practically all desirable fea- 
tures of the modern bus. 

The several features of the bus, as indicated in Fig. 
2, where a typical section and elevation are shown at 
the left, with the details of the bus support at the right, 
are: 

1. Busbars are totally inclosed (except for inspec- 
tion holes), with isolation barriers between phase leads. 

2. There are large clearances between phases and to 
sides of compartments. 

3. Individual copper bars of bus are placed verti- 
cally so as to transmit with a minimum deflection short- 
circuit stresses to the bus supports. 

4. Bus supports of all buses are arranged in 
a single column, instead of being staggered, with short- 
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circuit stresses transmitted through the supporting 
slabs to the building structure. 

5. Upper bus supports are restrained by a steel 
clamp, to resist upward short-circuit stresses. 

6. Heavy-duty, straight-sided porcelains are ce- 
mented into supporting slabs, above and below, result- 
ing in simple installation and in maximum resistance to 
side stresses upon short circuit. 

7. Bus supports are adjustable, to facilitate align- 
ment and replacements of porcelains. 

The holes in the precast slabs were made by using 
clay cores molded to proper shape. In the installation 
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Considerations for the Construction of 


Rural Distribution Lines 


HE average amount of distribution system equip- 
ment per rural customer is from five to ten times 
the average amount per city customer according to data 
obtained by the overhead-systems committee and pre- 
sented in the annual report at the recent N. E. L. A. 
Convention at Atlantic City. Furthermore, rural lines 
are usually built along roads which may be in poor con- 
dition during certain parts of the year and particularly 
so immediately after severe storms. It usually requires 
a considerable amount of time and 
money to make even a very minor re- 
pair to rural line or transformer 
installation, and it is therefore im- 
portant to design these lines so that, 
while the initial cost is kept as low 
as possible, no construction will be 
used which will increase mainte- 
nance and operating costs. 
There are several factors to take 
into consideration in the construction 
of rural lines, some of which are 
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ak ; given to two things: First, the diameter 
of the pole at the top and ground line. 
Owing to the fact that poles in rural 
lines seldom support more than three 








_ 3 bushing i wires, a pole with a comparatively 

deseo oe "At small diameter may have sufficient 
F Y AS = = strength, when new, to withstand the 

WW : rT Wy strains put upon it. Poles with a small 

——_—_1—_ diameter, however, have a very limited 

FIG. 2—BUS PORCELAINS CEMENTED TO SUPPORTING SLABS OFFER MAXIMUM life, and their strength decreases much 
RESISTANCE TO SHORT-CIRCUIT STRESSES more rapidly than that of larger poles. 

Left and Center—Typical section and elevation views of heavy duty bus. Right Maintenance costs will consequently 
Details of bus support showing method of cementing porcelains to concrete slab. increase materially, and it will be 


of the bus supports neat cement was allowed to fill com- 
pletely the central hole of the upper porcelains and to 
fill the upper porcelain as far as it would squeeze up- 
ward. 

The bus-support unit consists of two straight-side 
insulators, cemented above and below. into horizontal 
concrete barriers between buses. Supports for all buses 
line up vertically to form a column of twelve porcelains 
in the double-bus construction employed. The cap of 
each porcelain, as shown in Fig. 1, is provided with an 
adjustable head for aligning the copper bars and to 
facilitate replacement of defective insulators. 

The principal dimensions of the bus support are as 
follows: 


Center 8-in. X 4-In 
Leakage distance 
Diameter of por 


bus to top or bottom slab, in............. 9 


on straight sides, in. ...... . 3 
elain, in 6 


The units were required to pass the following tests: 


Porcelain, before assembly, volts 
Assembled units, volts cane 
Compressive or tensile strength of unit on vertical axis, lb. 
Cantilever strength of unit applied at the clamp at right 

anmies to Vertscnl CONter TRG, TD. .cccccccacsecvisiaa ct 


45,000 
35,000 
2.500 


2,000 


The test results showed a proper margin of safety 
above the requirements of the specification. 
Stone & Webster, Inc., W. R. McCANN. 
Boston, Mass. 





cheaper in the end to use a substantial pole in such lines. 

The second point to consider is the height of the pole. 
Rural lines are usually located along a highway and there- 
fore must cross other public highways and cross over 
numerous driveways into farm yards and fields. In making 
these crossings it is necessary for the wires to be held at a 
substantial height above the drives, and therefore poles of 
a definite minimum height are required. Shorter poles may 
be used between these drives, but unless proper grading is 
followed, a very unsightly line is the result. Furthermore, 
if the line is so built that only minimum clearances above 
ground are maintained at all points, it will be necessary to 
increase the height of several poles whenever a new drive- 
way is made or an old location changed. The additional 
cost of the higher poles will very often be exceeded through 
such changes. It has been the experience of a number of 
companies that it is cheaper and better to build a line with 
comparatively long spans supported on substantial poles 
than to use short spans and short poles. Careful con- 
sideration should be given to the question of poles before 
selecting a pole less than 30 ft. long or with a top diameter 
of less than 6 in. 

Transformers and Lightning Arresters. — Transformers 
should be of standard type and make and protected with 
proper types of fuse blocks and fuses.: In all districts 
affected by lightning the transformers should be further pro- 
tected with lightning arresters. It has been found that in 
most farm lines now built the transformers are much larger 
than necessary. This greatly increases the transformer 
loss and adds materially to the cost of rural service. 

Insulators.—Inasmuch as it costs a considerable amount 
of money to replace a broken insulator on a rural line, 
owing largely to transportation costs, it is very desirable 
that insulator failures should be reduced to a minimum. 
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It has been found that it is cheaper in the end to equip the 
line with insulators designed for a somewhat higher volt- 
age than the line voltage. Insulators may be either 
porcelain or glass, depending on voltage and climatic con- 
ditions. Porcelain strain insulators should be used where 
strain insulators are necessary. 

Conductors.—In general the conductors should be either 
copper, steel, reinforced aluminum or copper-clad steel. 





MINIMUM VALUES FOR MATERIAL AND CONSTRUCTION 
RURAL-SUPPLY LINES IN HEAVY LOADING DISTRICTS.* 


FOR 





—————-Span, Ft - 
125 150 175 200 250 
Wire: 
Medium hard-drawn copper (No 8 8 6 4 4 
Aluminum steel reinforced (No 6 6 4 4 4 
Copper-clad steel (No 10 10 8 6 6 
Pin spacingt (in.) 12 12 15 18 26 
Sag for medium hard-drawn copper (in 
30 deg. Fahr 11 22 28 32 64 
60 deg. Fahr 18 27 33 38 71 
90 deg. Fahr 22 32 39 45 77 


* In each case the cross-arm recommended is 3} in. x 44 in. Yellow pine or fir. 

+ To the pin space for spans of 125 ft. and 150 ft. add 0.4 in. for each 1,000 volts 
between phases above 7,500 volts. For the others add 0.2 in. for each 1,000 
volts above 7,500 volts. 


There may be instances wherein steel strand or iron wire 
can be used to advantage; however, owing to low conduc- 
tivity and comparatively short life, these are not usually 
recommended for general rural-line construction, particu- 
larly where increased loads may later be expected. 

The accompanying table gives the wire size, pin spac- 
ing and sag for various spans for rural lines as recom- 
mended by the National Electrical Safety Code. 

New York, N.Y. FIELD EDITOR ELECTRICAL WORLD. 


Rotary Switch Operates Satisfactorily 
on 17,000-Volt Line 
RUGGED 17,000-volt rotary switch of the strain 
l \ type for double cross-arm mounting has been em- 
ployed successfully by this company in order that it 
might meet the demands of the increased use of outdoor 
equipment. At first it was thought that trouble would 


develop on the end insulators owing to the torsional 
moment of the blade engaging the stationary contacts. 


Blade rotates 90° around 
vertical axis through center 


Switch blades 






Contact jaw 


Operating arm 


a 

A oF 

art 1(( 

Lil | A Dead -ended 


oe oy lines 
Ly ‘ 5 a 
Rack support’ 
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Fixed insu/ators 


gead-ending sine Axis of rotation 


SWITCH BLADES ROTATE ON VERTICAL AXIS TO OPEN 


17,000-VOLT LINE 


From the fact that more than a hundred switches of 
this type have been giving satisfactory service for 
several years it is evident that no destructive stresses 
ire set up in the insulator supports or attachments. 

The rotary switch rack is made up of 14-in. wrought- 
ron pipes bolted rigidly to two supports that are in 
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turn fastened to the double cross-arms as shown in the 
accompanying illustrations. A lever at the foot of the 
pole operates the blades by turning the center insulators 
through an angle of 90 deg. on a vertical axis. The 
line is dead-ended on strain-type insulators which con- 





TYPE OF ROTARY SWITCH SUCCESSFULLY USED ON 
17,000-VOLT TRANSMISSION LINE 


stitute the end insulators of the switch. To these are 

fastened the jaws into which the rotating blade engages. 

The entire switching equipment weighs approximately 

325 Ib. PAUL P. ASHWORTH, 

Utah Power & Light Company, Distribution Engineer. 
Salt Lake City, Utah. 





Cost of 33,000-Volt Transmission Line 
Mile 


Is $1,757 per 


33,000-VOLT, three-phase, 60-cycle transmission 

line was built recently by the Wabash Valley 
Electric Company of Clinton, Ind., at $1,757 per mile, 
not including the cost of a 33,000-volt substation with 
its metering equipment. The overhead expense, in- 
cluding engineering, general office salaries, legal ex- 
pense, injuries and damages, insurance, taxes and 
interest, was also excluded. Hitherto the Roachdale 
(Ind.) Electric Company, which operated 45 miles of 
transmission line serving some nine communities, has 
generated its own power at steam plants at Roachdale 
and Lagoda. Under a contract with the Wabash Valley 
Electric Company its present Clinton-Greencastle line 
was extended from Greencastle to Bainbridge, a dis- 
tance of 11 miles, and a switching, transformer and 
metering station was established from which the Roach- 
dale Electric Company takes its energy supply. The 
costs shown in the table on page 1278 are for the 11 
miles of line which the Wabash Valley Electric Com- 
pany placed under construction on Nov. 25, 1921, and 
finished so that service was furnished to the Roachdale 
Electric Company on Feb. 8, 1922. 

Except for about a mile of line, the entire route is 
along the highway. The longest tangent is one-half 
mile, there being many corners owing to the crooked- 
ness of the road. Right-of-way was secured from all 
property owners along the highway. The conductors 
are No. 6 hard-drawn bare copper, with No. 4 stranded 
bare copper for road crossings. The line wire joints 
were made with sleeves without solder. No ground 
wire is used as experience does not indicate a need for 
it in this locality. Poles are mostly AA Western red 
cedar, though a few B poles were used. Triangle 
steel arms were used and painted with two coats of red 
lead and oil. 

The pin-type insulators on these arms are rated at a 
nominal line voltage of 45,000. Three 10-in. suspen- 
sion units were used in each tension insulator assembly. 
Air-break switches with horn-gap lightning arresters 
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protect the incoming and outgoing 33,000-volt lines 
and the 37.5-kva., 33,000/2,300-volt single-phase trans- 
former supplying the distribution system for the local 
consumers. 

A 33,000-volt maximum demand and watt-hour out- 
door installation is provided to meter the energy. Thesub- 
station-supporting structure is made up of six wooden 
poles and 3-in. x 6-in. timbers, and the entire substa- 


CONSTRUCTION COSTS FOR 11 MILES OF 


TRANSMISSION LINE 


33,000-VOLT 


Pole prices given are f.o.b. shipping point. Hauling was done 
with a l-ton truck and an army-type trailer. The figures given 
in the total-cost column are the book figures. Unit costs are cal- 


culated from these in a number of cases. 


Unit Tota 
Quantity Unit Cost Costs 
Right-of-way 11 Mile $209.61 $2,305.73 
Easements (poles, guys and 
tree trimming) 830.50 
Salaries ; 210.00 
Miscellaneous (recording fees, 
notary and expense of right 
of-way man) : 7 304.19 
Clearing right-of-way. . 880.95 
Surveying. . eho 80.09 
Construction equipment... 11 Mile 128.49 1,413.42 
Operation of trucks 572.51 
Truck driver and helper 840.91 
Wooden poles, total: 458 Each 11.15 5,108.16 
30 ft 335 Each 7.15 2,395.25 
35-ft 25 Each 10.20 255.00 
35-ft 23 Each 11.25 258.75 
40-ft 18 Each 14,35 258. 3 
40-ft 33 Each 16.70 551.10 
45-ft 10 Each 20.30 203.00 
50-ft 6 Each 23.20 139.20 
55-ft + Each 27.30 109.20 
60-ft 2 Each 32.65 65.30 
65-ft 2 Each 36.10 72.20 
Digging holes 458 Each 1.38 640.69 
Attaching cross-arms 458 Each 0.35 160.17 
Conductors and insulators 32} Mile 217.00 7,236.95 
Copper wire: 
No. 6 hard-drawn, solid 13,424 Lb 0.1525 2,047.16 
No. 4 hard-drawn, strand 298 Lb 0.1848 55.07 
Insulators: 
10-in. disk 132 Each 2:39 336.60 
10-in. disk 402 Each z.53 936. 66 
Pin-type 1,194 Each 2.06 2.45994 
Labor 32} Mile 1,401.52 
Cross-arms and hardware... ll Mile 227.17 2,498.82 
Steel arms: 
36-in. triangle arms 378 Each 2.35 888 30 
52-in. triangle arms 7 Each 4.00 28.00 
Pins (truss 1,183 Each 0.60 709.80 
Strain insulators ‘ 225 Each 0.44 99 00 
Angle-iron braces . 12 Each 0.955 11.46 
Anchors 90 Each 2.55} 229 74 
Pike poles a Each 2.80 11.20 
{;-in D. G. steel strand 10.5 1,000 ft 13.33 139.95 
Paint and oil ; 32.50 
Bolts and dead-end clamps , 348.10 
Freight and drayage 353 83 
Miscellaneous 411.67 
otal for entire transmission line. 1] Mile 1,757.14 19,328.58 
Transformer station for 33,000 volts .. . 3,816.24 
37}-kva. transformers 1 577.80 
Choke coils ; 3 Each 79.50 238 50 
12-ft. insulated switch stick. | Each 14.40 14 409 
Air-brake switch, D. P.S. T | 259 00 
Disconnecting switches 9 Fach 48.92 440 32 
Lightning arresters 6 Each 108.00 648 00 
Metering installation ; I : 1,370.00 
Freight and drayage 58.81 
Switching charges 3.09 
Miscellaneous 59.69 
Lumber 41.22 
Labor 105.41 
Line sectionalizing air-brake 
switch 259.00 
Total for entire installation $23,403.82 
tion is surrounded by a wooden picket fence. The line 


and substation were designed by C. M. Poor, the gen- 
eral manager of the company, who also supervised the 
construction. Carrel Moore was the construction 
foreman. C. W. OTIS, 
Superintendent at Greencastle Station. 
Wabash Valley Electric Company, 
Greencastle, Ind. 


Transportation and Handling 


of Standard Meters 


O FACTOR in the testing of meters in service 

is more important than the proper care and main- 
tenance of the standards used. The most careful 
calibration in the laboratory may be rendered useless 
by rough handling in the field or by jolting. 

In order to eliminate the latter cause of trouble, the 
box shown herewith has been designed by the meter 
department of the Southern California Edison Com- 
pany for the transportation of rotating standard 
meters. It is made to fit the express body of the 
Ford automobiles used on this class of work, and it 
contains four compartments for test meters of different 
sizes. Each compartment, the sides of which are 
padded with horsehair and canvas, has a removable 
false bottom, to the under side of which are fastened 
four small upholstery springs. This box is also very 
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PADDED BOXES ARE USED TO PROTECT STANDARD METERS 
DURING TRANSPORTATION 
There are four cells with padding on all four sides of each. 


The two cells on the left measure 12 in. x 10 in. and the others 


104 in. x 10 in 


convenient for carrying other delicate instruments. 
clocks for graphic meters, etc. 

Test men are given strict instructions as to the care 
of standards, and they are particularly cautioned not 
to deface the cases in any way. At frequent intervals 
the test meters are brought in and revarnished. While 
a shabby or battered case may house a perfectly accu- 
rate standard, it is felt that the use of apparatus that 
looks new will have an important psychological effect in 
increasing the consumer’s ccenfidence in the result of 
the test. H. R. THOMAS, 

Meter Department. 
Southern California Edison Company, 
Los Angeles, Cal. 


specifications for Welding Wire Issued 
Specificat for Welding W 


HE results obtained from the use of various kinds 

of welding wire and chemical analyses thereof have 
been compiled during the past year and a half by the 
welding wire specification committee of the American 
Welding Society. Specifications based on this informa- 
tion have been drawn up and are now available. 

This information has been found necessary because 
the notion prevailed several years ago that almost any 
fence wire was good enough for welding. Although 
good results are sometimes obtained from the use of 
such wire, it is now recognized that most careful atten- 
tion must be given to the physical as well as the chemica! 
characteristics of welding wire if good results are to be 
assured. 
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An Electrical Home Designed and Built 
by Electrical Men 


In Denver the Electrical Industry Ccmbired to 
Finance and Construct a $22,000 House and Car- 
ried Cut a Successful Home Electric Exhibition 


T AN advertising cost of less than 10 cents per 
person, 36,992 residents of Colorado inspected the 
first electrical home in Denver, which was open for four 
weeks ended June 4 under the auspices of the Elec- 
trical Co-operative League of that city. In contrast 
with the electrical homes in other cities, the Denver 
home was designed, built and financed entirely by the 
electrical industry. A stock company, called the Elec- 
trical Home Building Company, was incorporated, with 
the leading electrical men of the city serving as 
directors. This company was not developed as a part of 
the league, but rather as an adjunct to it. More than 
$10,000 was raised by subscription, with shares priced 
at $10 apiece, and most of this amount came from 
individuals and not from companies. 

Particular attention was given to planning the house 
with the view to making it as convenient as possible, 
but all freakish or unusual innovations were carefully 
omitted. The garage was attached to the house as 
shown in one of the accompanying cuts and was 
equipped with an electrical work bench and electrically 
operated door. The other views give a good idea of the 
interior and exterior appearance of the home. The cost 
of the house was close to $22,500, and the value of the 
interior furnishings was almost an equivalent amount. 
Daniels & Fisher, one of Denver’s leading department 
stores, co-operated in furnishing the home, turning this 
work over to their interior decorator, who spared no 
effort to make the home modern and appropriate in 
every way. 

The wiring also provided three outlets for radio-tele- 
phone connections, one on each floor, with a special 
room in the basement for the receiving apparatus. The 
antenna was placed in the attic, and during the dis- 
play nightly radio concerts were held. 

In order that the display should be systematic, the 
committee in charge procured the services of twenty- 
eight attendants for two shifts. They were on duty 
from 2 p.m. until 10 p.m. daily, the first shift working 
until 6:30 p.m. and the other one coming on then and 
remaining until all visitors had passed through the 
house. To each of the principal rooms in the home was 
assigned an attendant who gave a three-minute talk to 
the visitors on the main features in that particular 
room. Several extra men were provided to relieve these 
attendants occasionally. 

Invitations were furnished to the principal central- 
station companies in Colorado for attachment to their 
monthly statements, and the number of out-of-town 
visitors at the home showed the result of the co-opera- 
tive publicity. Similar invitations were distributed by 
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the Mountain States Telephone & Telegraph Company 
to the number of 40,000. The Denver Gas & Electric 
Light Company prepared and distributed with all its 
statements an attractive four-color sticker inviting its 
customers to visit the home. The house-furnishing 
company issued engraved invitations to a special list 
of 3,000 names. Announcements also were carried on all 
cars of the street railway company and similar cards 
were placed in the windows of all electrical dealers. 

Immediately after the home was opened interest 
developed in improved wiring plans and in many of 
the appliances displayed at the home. During the first 
three weeks more than a dozen sets of plans of new 
homes to be built in Denver were turned over to the 
league for perfecting the electrical lay-outs and develop- 
ment of a number of ideas featured in the electrical 
home. The electrical industry of Denver is enthusiastic 
over the successful exhibition, and the interest de- 
veloped outside of Denver indicates a keen desire of the 
industry in this section to get into the movement. 

The men responsible for the successful financing of 
the Denver project through the Electrical Home Build- 
ing Company were Clare N. Stannard, vice-president 
and general manager of the Denver Gas & Electric 
Light Company, and L. M. Cargo and H. D. Randall, 
territory managers respectively of the Westinghouse 
and General Electric companies. 





Comprehensive Commercial Policy Brings 
Results in Illinois 


ONCRETE evidence of renewed and increasing 

commercial activity on the part of central-station 
companies is seen in the comprehensive plans of the 
Public Service Company of Northern Illinois and in the 
figures showing the amount of new business taken on 
during the first quarter of this year. Between Jan. 1 
and the end of April this year the total number of 
contracts made with the company and with contractors 
for wiring old houses aggregated 526—largely exceed- 
ing the record of the same period in 1921 and falling 
short by roughly 150 of the total marked up in the first 
three months of the lively year 1920. Of these 526 
contracts 123 were made by the company and the re- 
mainder by independent contractors. 

The prospects of a large addition to the list of wired 
houses in 1922 are considered very definite. A com- 
fortably large figure has been set as the goal to be 
attained by the company, and that number has been 
split into allotments to various districts. A thorough 
understanding with outside contractors has_ been 
reached. In fact, an electric league was organized last 
year by John G. Learned, assistant to vice-president, 
and is functioning in a fine spirit of co-operation. In 
driving for the addition of new customers large adver- 
tising will be done in the newspapers and in other ways 
found effective in the past. 

In the first three months of this year 246 new con- 
tracts for the furnishing of electric power were made 
by the company. The capacity of these reached 5,763 
hp., to which must be added the demand of electric 
ranges installed, amounting to 550 hp., bringing the 
total up to 6,313 hp. These figures are much above the 
record of January, February and March, 1921, but do 
not reach the total of that fraction of the big year 1920. 

A careful survey of territory has been made with 
respect to the demand for electric power which will 
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probably develop in 1922. After due consideration of 
all the facts assembled it has been decided to set a 
figure of 20,000 hp. as one represented in the additional 
contracts which it is believed can be secured. 

The energy demand of electric ranges connected up 
in the three months here mentioned is over twice that 
of the new ranges put in service in the corresponding 
period of 1921. The Retail Merchandise Sales Depart- 
ment is sanguine that 1922 will be a notable electric 
range year. 


Vancouver, B. C., Has 85 per Cent of 
Houses Wired for Electric Service 


OME interesting statistics have been compiled by 
K/ the British Columbia Electric Railway Company 
showing the number of houses in Vancouver and sur- 
rounding districts and the proportionate number of 
homes wired for electricity. In the district served and 
accessible to the company’s lines there is an average of 


Number Per 


Number of 
Houses On of Cent 
Lines Customers Wired 

South Vancouver 9,000 7,650 85 
Burnaby 3,500 2,980 85 
Point Grey 4,400 3,960 90 
City of Vancouver 22,000 20,900 95 
North Vancouver 1,250 625 50 
North Vancouver City 3,000 2,400 80 
Fraser Valley 2,000 1,000 50 
Chilliwack 900 720 80 
Lulu Island 500 250 50 
Steveston 800 640 8 
Ladner (town) 300 240 80 
Ladner (county) 250 125 50 
Port Moody ‘ i 250 190 75 
White Rock..... 330 200 60 
Coquitlam (including Port Moody 1,000 500 50 
Toco oan 68 68 100 
Hammond, Haney and Stave Falls 800 400 50 
42,848 85 


Totals and average 


50,348 








85 per cent of the homes wired for electric service. 
Ioco, a little oil town, holds the perfect percentage for 
the number of wired houses, having sixty-eight houses 
and sixty-eight customers. Vancouver comes next 
with an average of 95 per cent, 20,900 customers out of 
22,000 houses. How the various districts shape up is 
shown in the accompanying table. 


What Other Companies Are Doing 


Paxton, Ill_—By co-operating with the city officials 
the Central Illinois Public Service Company has secured 
a new street lighting contract calling for the removal of 
the old are lamps and the installation of a modern 
incandescent system. Ornamental lighting consisting 
of thirty-two posts in four blocks of the business dis- 
trict will also be put in. C. W. Amidon, division man- 
ager of the company, has been acting as electrical engi- 
neer for the city in this work and will supervise the 
installation, thus saving the city of Paxton a substan- 
tial amount of money. 

Louisville, Ky.—One week’s appliance sales by the 
Kentucky Utilities Company amounted to $4,107.05 and 
included thirty-five flatirons, eight electric fans, 
18 hp. in motors, three electric ranges, a washing ma- 
chine and a vacuum cleaner. Fifty-five house-wiring 
contracts were taken during the same period. 

Milwaukee, Wis.—In two days’ time 80 per cent 
of the 600 employees of the Wisconsin Gas & Electric 
Company purchased $200,000 of the company’s issue of 
$500,000 of its new 7 per cent preferred stock. The 
Employees’ Mutual Benefit Association of the company 
does not believe that this record has ever been equaled. 
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Interpreting the Corporation 
to the Workers 
By C. M. RIPLEY 


General Electric Company 


ERHAPS no single thing has contributed more 

toward misunderstanding between employer and 
worker than the lack of information on the part of 
workers regarding the actual business done, profits, 
payroll and achievements of the particular industry in 
which they are employed. The experience of the Gen- 
eral Electric Company in endeavoring to interpret its 
business to its employees may not be without benefit to 
other executives in the electrical industry and in all 
industries. 

Let me illustrate. There was a strike on some years 
ago. There stood a picket who evidently was an 
Italian. In response to the question, “What's it all 
about, Tony?” the picket replied: “Ah, whatta-da-hell? 
We no getta our $4 a day unless Wall Street first getta 
their $24 a day.” The way the remark was made 
showed a profound belief that the profits of industry 
were six times the payroll and that Wall Street owned 
the company. 

Let us compare his contention with the facts. The 
payroll that year was approximately ten times the 
dividends, instead of the dividends being six times the 
payroll. Thus the error was a mere 6,000 per cent as 
the result of lack of information plus a generous amount 
of misinformation. And instead of “Wall Street” 
being the owner, 28,000 different stockholders, scattered 
all over the country, are the owners. 

Not long ago an article appeared in the papers regard- 
ing the $40,000,000 cash of the General Electric Com- 
pany. One office man was asked how long he thought 
that $40,000,000 would last in meeting the cash require- 
ments of the company. He replied that it ought to last 
ayear. Last year several office workers, including engi- 
neers and college graduates, were asked how much 
money the company spent every day in 1920. The 
answers varied from $10,000 a day to $200,000 a day. 
Imagine their amazement when they learned that the 
company’s cash requirements that year were over $850,- 
000 a day. Thus the $40,000,000 cash would meet the 
company’s requirements for just forty-seven days. 

In many conversations with presumably intelligent 
clerks, engineers, draftsmen and men in minor executive 
positions the subject was brought up of the size of the 
General Electric payroil in 1920. Estimates varied from 
“about $1,000,000” to as high as $100,000,000 — the 
latter estimate being made by a highly traveled man in 
editorial work. As a matter of fact, the payroll for that 
year was $128,000,000—thus showing a lack of funda- 
mental information regarding the problems of industry. 

Sherman Rogers says: “Actual industrial statistics 
for the rank-and-file employees are as scarce as radium. 
If a small per cent of the energy spent in suppressing 
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radical literature, in imprisoning the agitators and in 
stopping their meetings had been spent in publishing 
actual industrial statistics and in answering the argu- 
ments of these individuals, there would have been but 
little need to worry about the constitution.” 

In an experimental way an educational lecture was pre- 
pared, at the suggestion of various General Electric ex- 
ecutives, to show in pictorial form and in simple language 
the inner workings of the company. The lecture shows 
that the materials needed for building the company’s 
product come from the four quarters of the world, and 
are gathered by the workers of white, black, yellow and 
brown races, who, although in foreign lands, are the 
unconscious partners of the inventors and engineers. 

The sales organization of 6,000 employees is de- 








THIS PICTURE HAS BEEN EXTENSIVELY USED TO SHOW THE 
WORKER WHO GETS THE MONEY HE HELPS MAKE 


scribed, together with the fifty or more sales offices in 
the United States, and some of the problems of the 
sales department are discussed and illustrated. The 
corporate organization of the company is described and 
illustrated by a chart showing relation of stockholders, 
board of directors, executive committee, general officers, 
advisory committee, manufacturing committee, etc. It 
was explained that in 1920 there was an average of 
83,000 employees engaged in more than a_ hundred 
oifices and factories in fifty cities. 

The distribution of each dollar of the company’s in- 
come was graphically illustrated, by piles of pennies. 
In addition to this, the total 1920 payroll of $128,- 
000,000 was featured, from which the average employee 
is shown to receive $1,538. The average employee, 
shown as an imaginary composite creature with thirty 
arms, was illustrated in an artist’s drawing. This 
showed the main functions of the entire organization as 
condensed into a single human being. 

The sales billed in 1920 divided by the number of 
employees was equal to $3,320, and various photographs 
were shown of different kinds of apparatus and supplies 
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which the company sells for this sum of money. For 
instance, a transformer 13 ft. high and with a capacity 
of 1,250 kw. (over 1,600 hp.) was sold for $3,320, and 
lantern-slide illustrations pointed- out that this trans- 
former sold for 154 cents a pound (shipping weight) 
and contained 1.8 miles of wire, 64 miles of cotton 
thread, 7.8 miles of paper tape and 5,300 different 
pieces of special silicon steel. 

It was pointed out that this wonderful device was 
designed, the mate- 
rials purchased, the 
machine built, sold, 
painted, boxed, 
shipped, billed, and 
the money collected, 
all in one year of 
2,400 working hours. 
The reason why such 
a machine can be 
built by one imagi- 
nary composite aver- 
age employee in one 
year was explained 
as being due to the 
division of labor, 
complete equipment, 
modern organization 
and electric drive of 





THE MODERN BRIAREUS 


18 A WORKER OF HAND & BRAIN 


A COMPOSITE OF A GENERAL ELECTRIC 


factory machinery. EMPLOYEE WITH A HAND FOR 
As the result of EACH JOB THAT HE DOES 
the sale of $3,320 


worth of apparatus and supplies in 1920 (neglecting 
sundry income), the stockholders received dividends 
of $129 in cash and two-thirds of one share of stock. 

These facts give the employee an understanding of 
the relationship between sales billed, payroll, cash divi- 
dends and stock dividends. The numerous requests for 
this information from ail sorts of organizations have 
almost convinced us that even the labor unions—yes, 
and the Socialists too—are earnestly, honestly and 
eagerly searching for the truth regarding industry, and 
that it will profit every manufacturer to present this 
kind of information to his own employees. 


The Small Manufacturcr’s Pressing 


Distribution Problem 
By ONE OF THEM 


MALL manufacturers are unorganized and have no 

authorized and recognized spokesman. Yet because 
in many classes of electrical commodities they represent 
the majority of the business, they form an important 
element in this much-argued problem of distribution. 
Moreover, it is they who are often accused of muddying 
the waters by selling to the so-called imitation jobbers. 
Therefore it is well that the viewpoint of this small or 
“independent” manufacturer be put on record in the 
general discussion. 

It is obvious that there are too many jobbers—too 
many concerns that call themselves jobbers—in many 
towns. It sets up an undue duplication of stock and 
organization, it forces a destructive competition that is 
largely maintained on a price basis. It embarrasses 
the true jobbers, reduces everybody’s profit and de- 
moralizes the trade. There can be no doubt of it. But 
there is a reason for it. 


And the reason is that there 


ELECTRICAL WORLD 








VoL. 79, No. 25 


are so many manufacturers who cannot gain outlet and 
distribution through the large jobbing houses. A very 
large proportion of the latter are owned by or allied 
with the two large electrical manufacturers, who have 
built up chains of jobbing houses, operating in reality 
as glorified manufacturers’ agents. They sell little or 
no competing material so the small manufacturer of a 
competing line is barred out and forced to sell through 
smaller distributors. 

There are many independent jobbers throughout the 
land. True. But for a manufacturer seeking national 
distribution there are a surprising number of the most 
productive territories where aside from the “kept” 
jobbers there are too few to go around. The two big 
companies will have one each—or more—and there will 
be a few perhaps left over, but not enough. In some 
cities there will be no first-grade jobbers that are not 
“owned.” In fact, more than half the members of the 
Electric Supply Jobbers’ Association are “kept” job- 
bers, as well as a goodly proportion of those substantial 
jobbers who are not members. The result is that there 
is a relatively small number of large jobbing houses in 
the free field available to the small manufacturers. 


SECURITY IN SMALL WHOLESALERS 


One would naturally say, therefore, that the thing for 
the small manufacturer to do would be to tie up with as 
many of these free large jobbers as he can. But even 
this is a precarious policy. In one case that I know of 
a certain manufacturer has lost twenty-two large dis- 
tributors in seven years because these houses were taken 
into one of the big jobbing systems, and since his was a 
competing line, he was compelled to look elsewhere for 
distribution. Therefore, because the policy of increas- 
ing the number of houses in these systems continues, it 
is of doubtful wisdom for a small manufacturer to estab- 
lish himself with a large jobber in any city. After the 
territory is well developed and prospering with a good 
volume of demand, this conspicuously successful house 
may be gathered in by one of the big fellows and Mr. 
Small Manufacturer will walk the proverbial plank. 

The large jobber who is doing well has become a 
shining mark. Therefore this particular small manu- 
facturer and many others shun him and develop dis- 
tribution through small wholesalers only. They would 
rather have ten little jobbers in a big city than one big 
one. It is safer, and a burnt child avoids the fire. 

Undoubtedly such a policy leads to the setting up of 
many who are rightly called imitation jobbers, but if 
there is no recognized qualification to measure a jobber 
py, the manufacturer must decide for himself. He can 
only select houses that seem to be performing the eco- 
nomic functions of a jobber, but in the end the best 
qualification is the size of the orders that he places. 
If he sells the goods and pays his bills, he is a safe and 
probably a _ satisfactory distributor, because, being 
small, his overhead is so much lower than that of the 
big jobbers that he can compete with them, just as the 
small manufacturer cannot be exterminated by the big 
one because his costs also are lower. 

The increasing number of small wholesalers in the 
electrical industry has undoubtedly complicated the 
processes of distribution. But there seems to be no way 
out of it so long as so great a number of the large 
jobbing houses are subsidized by big manufacturers, 
thereby barring out competing goods, which must and 
will have distribution. 
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Generators, Motors and Transformers 

Magnetic Flux Distribution in Transformers.—KARL 
B. MCEACHRON.—Using a simple test core-type trans- 
former, provided with belt exploring coils under both 
the primary and secondary windings, data concerning 
the magnitude and phase positions of the fluxes in dif- 
ferent sections of the core were secured. The results 
show that leakage fluxes do not exist as separate fluxes 
in the core.—Journal of the A. I. E. E., April, 1922. 


Methods for Laying Out Coils.— A. C. ROE. — Pro- 
cedure for laying out new coils when old coils are not 
available is prescribed for direct-current armatures 
and alternating-current stators.—Electrical Review and 
Industrial Engineer, April, 1922. 

Cascade Group of Asynchronous Motor and Com- 
mutator Motor.— R. LANGLOIS.— The author gives an 
elaborate theoretical analysis of the function of a 
cascade group consisting of an asynchronous motor and 
a commutator motor. Such a group is being used in 
several rolling-mill drives with three-phase current and 
also for the improvement of the power factor of asyn- 
chronous motors.—Revue Générale de lElectricité, 
April 15, 1922. 

Lamps and Lighting 

Electric Farm-Lighting Plants.—The author presents 
a number of interesting arguments for and against 
automatic, semi-automatic and manually operated iso- 
lated farm-lighting outfits. He claims that all factors 
are in favor of the low-speed kerosene-motor plant with 
a large storage battery on account of the not quite 
reliable operation of the fully automatic or even the 
semi-automatic gasoline sets. A manually operated 
station requires very little attention and will last for 
ten years or more, while automatic stations will be good 
for only two or three years, the author asserts. A 
tabulation of twenty-five different plants is given, com- 
prising all three systems, with their main data, includ- 
ing cost.—L’Industrie Electrique, May 10, 1922. 

Generation, Transmission and Distribution 

Winnipeg City’s Hydro-Electric System—E. V. 
CATON.—The power house of this system is situated at 
Point du Bois on the Winnipeg River, 78 miles north- 
east of Winnipeg, Manitoba. A detailed summary of 
the generating and distributing equipment and of the 
plant is given. Eleven units are now installed with a 
total capacity of 49,500 kva. Energy is generated at 
6,600 volts, three-phase, 60-cycle, and is transmitted on 
four lines built on two sets of steel towers at 56,000 
volts —Electrical News, April 15, 1922. 

Expectation of Efficiency of Steam-Boiler Operation. 

H. R. CArr.—Empirical curves are developed ena- 
bling the expected efficiency of a boiler installation to be 
determined with a fair degree of accuracy. The method 


of using these curves and the conclusions that can be 
drawn are explained—Power Plant Engineering, April 
1, 1922. 
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Grounds on a Transmission Line and the Principle of 
Superposition—H. Ho.—The convenience of applying 
the principle of superposition of currents and electro- 
motive forces in investigating the phenomena resulting 
from an accidental ground and its opening on a trans- 
mission line is pointed out.—Journal of Institute of 
Electrical Engineers of Japan, March, 1922. 


Large Water-Turbine Installations—W. HAHN.—A 
general description, with numerous photographs and 
drawings, of the turbines and power stations given in the 


Size, Turbines, Type of 


Head, 
Location Year Meters Hp. Installed Turbine 

Niagara Falls 1913 54 16,000 12 Twin - spiral 
Lienfos, Sweden 1912 17 5,100 3 Twin-drum 
Svaelfos, Sweden 1913 47 12,000 Twin-drum 
Tokio, Japan... - 104 11,400 6 Twin-spira! 
Rjukanfos, Norway.. 1915 276 16,000 10 Twin-Pelton 
Glomfjord, Norway........ 442 27,500 3 Twin-Pelton 
Ottawa & Hull Power & 

Manufacturing Company.. ee 11.6 10,000 ; Double-twin 
Whylen, Germany 1913 neo 3,000 10 Double-twin 
Meitingen, Germany.. . 15 7,000 3 Twin-drum 
Raanaasfos, Norway 1921 13 14,000 ‘ Twin-drum 
Leitzach, Germany 1914 115 4,400 5 Single-spira! 
Walchensee, Germany 1921 200 18,000 4 Twin-Pelton 
Walchensee, Germany 1921 200 24,000 4 Twin-spiral 
Sorocoba, Brazil 1914 17,500 3 ‘Ll win-spiral 
Meran, Austria 1914 300 8,000 d Twin-Pelton 
Ruetz works, Austria 1913 170 4,000 2 Pelton 
Ruetz works, Austria. 1921 170 8,000 I Pelton 





accompanying table.—Elektrotechnik und Maschinenbau, 
March 19 and 26, 1922. 
Installations, Systems and Appliances 

Three-Phase Arc Furnace for Copper and Brass.— 
E. Russ.—An are furnace is described which can be 
connected directly to any three-phase line. Rocking the 
furnace during its operation gives a very uniform dis- 
tribution of the heat and prevents excessive burning of 
the melted metal. An average power factor of 0.90 
per cent is maintained. The lining will hold for 500 
to 800 charges. The consumption of the furnace varies 
between 250 kw.-hr. and 400 kw.-hr. per metric ton of 
metal. Standard sizes of 500 kg. to 2,000 kg. are 
manufactured. — Elektrotechnische Zeitschrift, April 
13, 1922. 

Central Control of Motors.—ORVILLE F. LONG.—From 
a single dispatching board 135 motors ranging in size 
from 1 hp. to 225 hp. are started and controlled. Any 
circuit may be easily tested when troubles develop. The 
layout of the system and the use of special connectors 
make it easy to replace equipment in this plant of the 


Kelsey Wheel Company, Inc., Memphis, Tenn. On the 
small motors circuit breakers and relays are used. 
For large motors oil switches are used.—Electrical 


Review and Industrial Engineer, April, 1922. 

Synthetic Cast Iron—J. L. CAWTHON, JR.—The 
author discusses in detail manipulation of the heat in 
the production of synthetic cast iron in the electric 
furnace with respect to its five principal alloys—car- 
bon, silicon, manganese, sulphur and phosphorus.— 
Paper presented before the American Electrochemical 
Society, Baltimore, April 27, 1922. 
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Traction 

Operation of an Electrified Terminal.—L. E. LYNDE. 
—Comparison of the conditions at the Broad Street 
(Philadelphia) station of the Pennsylvania System be- 
fore and after electrification—Electric Traction, May, 
1922. 

Economics of Direct-Current Railway Distribution.— 
L. P. CRECELIUS and V. B. PHILLIPs.—The purpose of 
this paper is to determine, first, the relations that gov- 
ern the size of feed- 
ers and the correct 
feeder layouts for 
any given arrange- 
ment of substations 
and, second, the 
principles underly- 
ing the correct loca- 
tion, size and type 
of substations, as- 
suming the fullest 
development of au- 
tomatic and semi- 
automatic control. 
The limit of substa- 
tion investment, 
without land, is 
shown in the ac- 
companying illustration. The upper curve is based 
largely upon Cleveland substation costs, while the lower 
curve, on the other hand, is based on the smallest and 
simplest buildings possible-—Journal of the A. I. E. E., 
May, 1922. 
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Electrophysics and Magnetism 

The Disappearance of Gas in the Electric Discharge. 
N. R. CAMPBELL and H. WARD.—The experiments de- 
scribed were concerned primarily with the disappear- 
ance of gas in the presence of phosphorous vapor. In 
the main they were directed to the determination of 
how the quantity of gas absorbed in the discharge in 
the presence of phosphorus varies. The experiments 
take up the nature of the gas and discharge, the form 
of the vessel, the pressure of the gas, the relation be- 
tween the amount of gas absorbed and the amount of 
phosphorus present and the effect on the walls of the 
tube.—Philosophical Magazine (London), May, 1922. 

The Inner Structure of the Pearlite Grain.—CoL. N. 
T. BELAIEW.—Investigations made by the author on the 
crystallization of steel, using a series of alloys specially 
prepared under conditions of extremely slow cooling.— 
Engineering, May 19, 1922. 





Electrochemistry and Batteries 

The Corrosion of Lead-Covered Wiring by Oak.—P. 
DUNSHEATH.—An unusual case of corrosion of lead 
where a lead-covered cable ran through timbers of oak 
is described, with a partial analysis of the causes.— 
Electrical Review, May 19, 1922. 

Conductivity of Copper-Refining Electrolytes. 
KERN and M. Y. CHANG.—The specific conductivities 
of solutions of sulphuric acid and copper sulphate and 
of mixtures of sulphuric acid and copper sulphate were 
determined at 25 deg. C., 40 deg. C. and 55 deg. C. 
Tables and curves are given for the several solutions 
of varying concentrations and for different tempera- 


E. F. 





tures. The effects of the impurities were also investi- 
gated, the most important discovery being that the 


presence of nickel sulphate and ferrous sulphate de- 


presses the conductivity very much.—Paper presented 
before the American Electrochemical Society, Balti- 
more, April 27, 1922. 


Units, Measurements and Instruments 

Direct-Reading Henry (Inductance) Meter.—R. Bar- 
THELEMY.—The author has devised and described in 
this paper an instrument consisting of a magneto 
which generates an alternating current that is made 
to pass through a fixed self-inductance in series with 
the unknown exterior inductance. In parallel with the 
external inductance is a direct-current voltmeter, which 
receives current from the magneto over a mechanical 
rectifying commutator on the shaft of the magneto. 
Depressing a push-button disconnects the magneto from 
the unknown inductance and makes connection with a 
comparison inductance. From the resulting two read- 
ings of the voltmeter the unknown inductance may be 
determined. Several examples for the use of this new 
instrument are explained.—Revue Générale de l’Electri- 
cité, March 25, 1922. 


Telegraphy, Telephony and Signals 

Practical Application of the Telephone Repeater.— 
H. S. OSBORNE.—Attention is called to some of the 
fundamental conditions of telephony which make the 
telephone repeater of such importance. Several ex- 
amples are given of the use of this repeater in special! 
telephone service.—Journal of Western Society of 
Engineers, May, 1922. 

Radio Transmission Over Long Distances.—G. MAL- 
GORN.—The formulas of different investigators as to 
the amount of energy transmitted between sending and 
receiving stations in relation to the height of the 
antenna, wave length and antenna resistance give very 
different results. The author compares such formulas, 
as, for example, those of Austin, Sommerfeld, Howe, 
Cohen and others, and shows their relative differences. 
A special expediticn on board the ship Aldebaran was 
recently authorized the aim of which was to measure 
the signals emitted by Nantes, Lyon and other high- 
power stations. The results have been tabulated, and 
from these values an alignment chart was constructed, 
which gives direct readings of such dimensions as 
height of antenna, wave length, distance between sta- 
tions.—Revue Générale de UVElectricité, April 8, 1922. 


Miscellaneous 
Water-Power Resources of Canada.—J. T. JOHNSTON. 
—A general review of the water-power developments, 
tabulating the available power with that developed. In 
the accompanying table the power utilized in central 





DEVELOPED WATER POWER IN CANADA 





—Turbine 


Installation in Horsepower- 
In Pulp 
In and In 
Central Paper Other 

Province Stations Mills Industries Tota _ 

British Columbia 207,656 48,800 48,859 305,315 
Alberta 32,380 807 33,187 
Saskatchewan - 
Manitoba 93,355 10,792 104,147 
Ontario 948,372 170,624 93,654 1,212,650 
Quebec 696,593 224,412 94,380 1,015,385 
New Brunswick 8,978 14,668 6,534 30,180 
Nova Scotia 14,992 17,999 13,957 46,945 
Prince Edward Island 245 1,624 1,869 
Yukon 10,000 3,199 13,199 
Total for Canada 2,012,571 476,503 273,806 2,762,880 


stations and in the pulp and paper industries is give! 
for each province. The water power now developed 
represents an investment of $530,000,000.—Canadia 
Engineer, March 28, 1922. 
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Marconi Shows Results with Short Waves 


in Radio Experiments 


OINT-TO-POINT radio sending with a one-meter 

wave was demonstrated by Guglielmo Marconi before 
a joint meeting of the Institute of Radio Engineers 
and the American Institute of Electrical Engineers in 
New York on June 20. 

Mr. Marconi said that his present investigations 
were with short waves and that this new and promising 
field of radio offered superior possibilities of develop- 
ment. At the same time he reviewed the long-wave 
radio development and showed how it had progressed 
by leaps and bounds. 

In England they now use sixty bulbs and 100 kw. in 
the antenna, with a radiating efficiency of about 50 
per cent, on 20,000-m. waves. Aside from the protec- 
tion from interference given by directional reception, 
a close filtering and an element of saturation, no par- 
ticular methods have been developed for eliminating 
static, Mr. Marconi said. However, the effective speed 
has increased eight to ten times since 1912 owing to 
many small improvements. 

A new air-core type of transformer as invented by 
G. Mathieu was described by Mr. Marconi. This trans- 
former increases the amplification factor of a tube from 
5 to 15 per cent and is a noteworthy development in 
the art of amplification. 

Investigations on a world-wide basis are now being 
carried on to determine the strength of signals that can 
be relied on over given distances and to find the ratio 
of the strength of signals to that of static and other 
interferences acting on receiving stations. These in- 
vestigations seem to bear out the prediction of Mr. 
Marconi that at the Antipodes radio waves reunite and 
become in phase so that signals can be received with 
ease. The signals do not follow the great circles, but 
follow well-defined paths independent of distance to a 
large degree. 


CONCLUSIONS CONCERNING STATIC 


On his trip across from Europe, Mr. Marconi found 
that static came from Europe until the halfway point 
was reached and then seemed to originate in America. 
All static seems to be greatest and to originate over 
land areas and to behave very irregularly in the differ- 
ent parts of the earth. Transmission from west to east 
is far easier than from east to west in all parts of the 
world. 

The new lines of investigation pursued by Mr. Marconi 
are in the use of continuous short-wave lengths. In 
the words of Dr. Pupin, he has “returned to his first 
love.” Every experiment with the short waves shows 
that wonderful possibilities are opened up. No static 
interference occurs, very sharp directional sending and 
receiving may be accomplished, and one antenna may 
be used to send and receive at the same time. By 


means of tubes it is possible to produce 12-m. waves 
which utilize a power of several kilowatts. 

Using a revolving reflector for these short waves 
and signals for each half point on the compass, ships 
off Scotland have been able to locate the sending station 
within one-quarter point of the compass, or 2.8 deg. 

A duplexing radio-telephone system of 20 miles is in 
operation in England between London and Birmingham 
which uses the short waves and reflectors with aston- 
ishing results. Communication is kept up at all times 
without distortion. The same type of system has also 
been used between England and Ireland. The attenua- 
tion of these short waves is so very regular over the 
sea that distances can be accurately measured by the 
strength of the signals. 

The Institute of Radio Engineers conferred its medal 
of honor on Mr. Marconi, the presentation being made 
by A. I. Cutting. 

Dr. M. I. Pupin of Columbia University and E. H. 
Armstrong of the General Electric Company paid 
tribute to Mr. Marconi in enthusiastic terms. 


New Minority Report on Muscle Shoals 
Assails Ford Offer 


IGHT members of the House military affairs com- 

mittee opposed to the Muscle Shoals project of 
Henry Ford have united in a new minority report pre- 
pared by Representative Kearns of Ohio. These mem- 
bers include Messrs. Parker of New Jersey and 
Frothingham of Massachusetts, who had previously 
made a report in opposition to the Ford bills. In this 
new report Mr. Ford’s proposal is attacked without 
gloves. 

The properties for which Mr. Ford offers the govern- 
ment $5,000,000, the report says, already have cost the 
government $85,487,900. It declares the amount offered 
“seems wholly inadequate when it is remembered that 
Mr. Ford could immediately dispose of the Gorgas plant 
to the Alabama Power Company for $2,500,000.” Ad- 
ditional appropriations totaling $50,000,000 would have 
to be made if the Ford offer were accepted, the report 
says, with the result that the government would suffer 
a further loss of $13,350,000 in interest, “returning to 
Mr. Ford in this one item of interest his $5,000,000 and 
$8,350,000 besides.” 

Under the head of “frenzied finance,” the report goes 
on to say that Mr. Ford would repay the government 
in a hundred years only $4,674,000 of the $50,000,000 
to be expended by it onthe dams “Men everywhere who 
understand this proposition condemn it in unmistakable 
terms,” the report continues. “The entire people will 
some time know what fraud is being attempted, and 
then the condemnation will be universal.” 

The report favors concurring in the Senate appropria- 
tion of $7,500,000 to continue work on the Wilson Dam 
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the leasing of the government nitrate plants, the aban- 
donment of the proposed Dam No. 3, and the authoriza- 
tion of the Secretary of War to entertain new Muscle 
Shoals proposals. 

A dispatch from the ELECTRICAL WoRLD’s Washing- 
ton correspondent received as it goes to press says that 
no rule to permit consideration of the Mackenzie, or 
majority, Muscle Shoals bill will be brought into the 
House prior to the recess and that the House will prob- 
ably vote to concur in the Senate appropriation. The 
Kearns report, he says, has intensified the opposition 
to the Ford proposals. Representatives of consumers 
who get their power from the Alabama Power Company 
have been in Washington urging that that company be 
allowed to retain the Gorgas plant. 

Muscle Shoals became the subject of a running debate 
in the Senate last Saturday when Senator McKinley of 
Illinois read a letter from James E. Smith of St. Louis, 
the president of the Mississippi Valley Association, in 
which the acceptance of Mr. Ford’s offer with the Gor- 
gas steam plant included was urged. Senator McNary 
of Washington said the proposed contract would “fall 
under the control of Wall Street within three days after 
Mr. Ford’s funeral.” Senator Underwood said that the 
Ford proposal should be either accepted or rejected 
before Congress adjourns, .Senator Norris replied that 
the legislative situation was such that no reasonable 
hope could be entertained for the disposal of the matter 
at this session. Senator Underwood expressed the 
opinion that there would be time to take it up while 
the tariff bill is being considered by the conferees of 
the two houses. 

Senator Heflin of Alabama warmly advocated the 
Ford proposal, quoting one of Mr. Ford’s represent- 
atives as saying that most of the power developed at 
Muscle Shoals will be used in the making of fertilizer. 
Senator Norris expressed the opinion that the bulk of 
the power would be used for manufacturing purposes 
He attacked the Ford offer vigorously, saying that it 
was a proposal to sell a birthright for a mess of por- 
ridge. 

Senator Norris concluded by introducing a resolution 
proposing that the Federal Trade Commission report to 
the Senate whether or not the production or sale of 
fertilizers is controlled by any monopoly or whether any 
conspiracy exists under which the price of fertilizers is 
enhanced, 


New Officers Chosen for the Canadian 
Electrical Association 


T THE executive session of the Canadian Electrical 
Association held in connection with its convention 
at Ottawa, Ont., last Saturday the following officers 
were elected: President, P. T. Davies, Southern Canada 
Power Company, Montreal; vice-presidents, R. J. Beau- 
mont, Shawinigan Water & Power Company, Montreal ; 
A. P. Doddridge, Quebec Railway, Light, Heat & Power 
Company, and L. W. Pratt, Hamilton (Ont.) Cataract 
Light & Traction Company. Eugene Vinet resigned as 
secretary-treasurer, having accepted a position with a 
large electric public utility organization in Chicago, 
and J. Coffey of the Southern Canada Power Company 
was appointed secretary-treasurer pro tem. Regret 
was expressed over Mr. Vinet’s resignation and his loss 
to the Canadian association, for which he has done such 
excellent work during the last three years. 
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President Smith Impressed with Associa- 


tion Work in the West 


RANK W. SMITH, president of the National Elec- 

tric Light Association, has just returned from a 
tour of the Pacific Coast and is most enthusiastic over 
the outlook. When seen by a representative of the 
ELECTRICAL WORLD soon after his return, Mr. Smith 
said: 

“In an endeavor to become thoroughly conversant 
with electrical conditions throughout the country, I 
made a trip to the Pacific Coast, attending the con- 
vention of the Pacific Coast Electrical Association at 
Los Angeles and that of the Northwest Electric Light 
and Power Association at Boise, Idaho. The thing 
which impressed me at both conventions was the 
solidarity of the electric light and power business and 
the great enthusiasm which managers and operators 
alike show in the business. 

“In California, of course, chief interest centers in 
the water and power act to be voted on this fall, and 
I was greatly heartened by the confidence shown by the 
leaders of the industry on the Pacific Coast in the ulti- 
mate defeat of the proposed measure. To an outsider 
viewing the enormous development that has taken place 
in California and realizing to what extent this devel- 
opment is due to electricity and to the privately owned 
electric public utilities providing it, it is unthinkable 
that so revolutionary and socialistic a change as that 
proposed in California can be brought about. 

“Naturally the companies on the Pacific Coast are 
warm in their praise of the work done by the national 
association, particularly in the preparation of the Mur- 
ray and Flood report on the Hydro-Electric Power Com- 
mission of Ontario and in the work of the water-power 
committee in its dealings with the Federal Power Com- 
mission at Washington. 

“IT was informed that the attendance at the conven- 
tion held in Los Angeles was unprecedented and that 
executives who were never before known to attend a 
convention were present. This to my mind is indicative 
of the great interest which has lately been shown in 
association affairs, and, needless to say, it will be the 
aim of the staff at headquarters to maintain and even 
deepen this interest. 

“California is certainly showing a wonderful growth. 
Depression, as we know it in the East, apparently does 
not affect it. Her erops are constantly increasing in 
size and in value, and it is significant of the excellent 
work done by the public utilities of the state that almost 
every business interest and public-spirited citizen recog- 
nize to what extent this growth and expansion has been 
made possible through electrical development. 

“At the convention at Boise the same keen interest 
in association affairs was manifest. As in Los Angeles, 
one whole session was given over to an industrial con- 
ference. That at Boise was held in a theater and was 
open to the public. I am confident that meetings of 
this kind cannot help but be of great benefit to the public 
as well as to the utilities. 

“We are engaged in one of the most progressive of 
industries, one that has attracted engineering and exec- 
utive talent of a high order and one which has con- 
tributed in some instances more than the railroads 
themselves to the upbuilding of the country. For ex- 
ample, I was amazed in looking out of the train window 
to see so many small communities with no paved streets, 
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no water or fire protection system, and apparently no 
sewers, and yet possessing electric service. The roads 
were well lighted and apparently the homes also. Of 
course, with vast interconnected networks it becomes 
possible for such communities to obtain almost as good 
electric service as large cities do, and at reasonable cost. 

“An Easterner is always impressed with the great 
distances of the Far West, and an electric light and 
power man is also struck with the daring and magni- 
tude of the electrical undertakings, the faith in the 
industry felt by the men engaged in it, and the great 
investment necessary to reach sparsely settled com- 
munities. Certainly, electricity is used more per capita 
on the Pacific Coast than elsewhere, and considering 
the great outlays made for generating and distributing 
it, the cost is remarkably small. Just to see the indus- 
try at work in the West is an inspiration, and the 
enthusiasm they show in it is certainly catching. The 
work done in customer ownership of securities is noth- 
ing short of marvelous. 

“It is my purpose to bring the N. E. L. A. into more 
intimate contact with the various sections of the coun- 
try and thus weld the organization as a whole into a 
more compact and efficient body. The chairmen of the 
various committees have all been appointed so that work 
for the next administrative year may begin at once, and 
the first meeting of the executive committee will be 
called at New York on July 20. 

“In addition to addressing the conventions of the 
Pacific Coast Electrical Association and the Northwest 
Electric Light and Power Association, I transmitted 
a speech to the Canadian Electrical Association and 
spoke to the New York Bankers’ Association, in con- 
vention at Lake Placid, by radio from Schenectady. 
Naturally, my heart and soul are in this work, and if the 
enthusiasm that they have on the Pacific Coast can be 
spread over other sections of the country, the industry 
will enjoy not only well-deserved popularity but great 
expansion as well.” 


Iowa Men Discuss Inductive Interference 
ard Rural Lines 


os interference, rural lines, group insur- 
ance, sales of securities to customers and electric 
cooking were prominent among the topics that came 
before the Iowa Section of the National Electric Light 
Association when it met at Lake Okoboji, Iowa, on 
Tuesday to Friday of this week. The president, S. C 
Dows, also dwelt in his opening address on the desir- 
ability of a uniform accounting system for municipal 
utilities and on the steps being taken to revise the 
rules governing overhead wire crossings in the interests 
of safety. 

Pleasure at the way in which the telephone and 
power interests have got together in work on the induc- 
tive-interference problem was expressed by Dwight N. 
Lewis, chairman of the Iowa Board of Railroad Com- 
missioners, in his address on Tuesday. Both telephone 
and light and power lines must occupy the highways, 
he said, and the commission intended to see that cheap 
and flimsy construction is prohibited on rural lines, 
for which the commission has recently issued speci- 
fications. 

Mr. Lewis criticised a few men who have made it a 
practice to construct cheap lines and then unload them 
on the farmer, promising trouble for these individuals 
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and protection to the men who are promoting adequate 
construction. 

A fuller report of the convention proceedings will be 
printed in the ELECTRICAL WORLD next week. 


Study of Cost Factors in Rates Urged at 


St. Paul Convention 


PLEA for consistent analysis of the costs of oper- 

ation to aid in determining whether business being 
handled is profitable and whether additional business 
that can be taken on is likely to prove profitable was 
made by W. S. Heald of Duluth before the North 
Central Electric Association at its second day’s sessions 
at St. Paul last Thursday. He showed how it is 
possible for any one familar with the conditions on 
any given property to separate the costs into the prin- 
cipal factors, such as customer expense, capacity, street 
lighting and like factors, in a way that will give a 
practical basis for checking the accuracy of rates. 

Martin J. Insull said that one of the principal faults 
of utility men in handling relations with tixe public is 
the failure to understand that the things which seem 
simple and obvious from the utility viewpoint are not 
so to the public. Many misunderstandings arise from 
this failure. He also said that it was not generally 
appreciated that while in some phases of their business 
the central stations are necessarily monopolies, they 
are in active competition with other forms of energy 
supply for favorable public opinion and in the money 
markets, where the competition is far keener than 
it is anywhere else. Because the public has invested 
in wiring, appliances and other means of utilizing 
electric service about two dollars for every dollar of 
utility investment, he said that public interest in the 
maintenance of successful utilities is greater than the 
interest of the utilities themselves. 

That newspapers cannot be bought by the use of 
advertising space and that their advertising space has 
a real value that can be utilized by the preparation of 
proper copy and intelligently directed advertising 
campaigns was the message George F. Oxley, director 
of publicity of the National Electric Light Association, 
brought the convention in discussing “Nati nal Good- 
Will Advertising.” 

Inductive interference was discussed by *. F. Pack, 
who presented the report of the joint general com- 
mittee representing the N. E. L. A. and the Bell 
Telephone System. §S. B. Hood of Minneapolis reported 
for the geographic division committee on this subject. 
A careful study of the report was urged, as was the 
need of backing the work of the committee through 
effective local co-operation with the telephone systems. 
A representative of the Bell companies said that tele- 
phone engineers who have the duty of carrying out 
their part of the co-operative work were stationed at 
the companies, division offices in Omaha, Des Moines, 
Minneapolis and Faro. 

The officers elected for the ensuing year are: Presi- 
dent, W. S. Heald, Duluth; vice-president, R. M. How- 
ard, Winona, Minn.; treasurer, A. L. Kippels, St. Paul. 
The executive committee will be composed of H. L. 
Thomas, St. Paul; J. W. Peterson, Fergus Falls, Minn.; 
W. C. Blanchard, Aberdeen, S. D., and W. L. Hibbard, 
Fargo, N. D. Interest in the association was shown by 
the fact that the registration this year was 380, as com- 
pared with 237 last year. 
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Reserve Stocks of Coal Shrinking Toward 
“Danger Mark” 


ITH reserve stocks of bituminous coal depleted 

to approximately 26,000,000 tons, or within less 
than one week’s consumptioa of the “danger mark,” 
which has been officially placed at between 20,000,000 
and 25,000,000 tons, reports reaching the Geological 
Survey this week indicated a reduction in the output 
for the eleventh week of the strike. Production of soft 
coal in the tenth week was 5,078,000 tons, while the 
returns forecast less than 5,000,000 tons for the week 
that followed this. 

After a conference between retailers and operators 
Secretary Hoover announced that it had been settled 
with the representatives of the retail association that 
they will co-operate to insure that all coal be sold at 
cost plus a reasonable selling charge and that in locali- 
ties where bituminous coal is sold for household pur- 
poses existing stocks, as of June 1, of unsold pre-strike 
and contract coa! be reserved for the smaller household 
trade and such coal be sold at prices based upon cost 
plus usual handling charges. Except for the above 
coal, the retail prices are to be based upon average pur- 
chase prices with usual handling charges. Retailers are 
to co-operate to prevent rising mine prices by calling 
the attention of the administration to price demands 
out of line with the established bases and they are to 
handle coal on straight lines from operator and whole- 
saler without speculative resales in the trade. 

Following the meeting emphasis was placed on the 
fact that larger consumers should buy coal at this time 
when unsold surpluses exist at Virginia tidewater 
points and in Alabama. If that type of consumer 
would make his purchases now, it would make for a 
better situation Jater in the season when the demand 
from small consumers will enlarge. 

In a further statement Secretary Hoover said: 
“In the field where a price basis has not yet been 
established (only 15 to 20 per cent of the total tonnage 
now being produced), I earnestly request that each 
operator imiuediately reduce his selling basis for spot 
coal to the Garfield price, including the standard selling 
expense, plus such additions for increased costs as can 
be justified in his individual case. Owing to the per- 
sistent misstatement or misunderstanding of elements 
inside and outside of the industry, the impression has 
been given in some quarters that the maximums con- 
stitute minimum prices and offer reason for some occa- 
sional taking of advantage of such price basis. It is 
in the interests of the good repute of the industry, as 
well as that of the public, that the formula for comput- 
ing prices in relation to the Garfield scale should be 
conscientiously applied by all operators.” 

There have been few violations of the spirit of this 
arrangement in Virginia, West Virginia, eastern Ken- 
tucky and Tennessee, where prices for spot coal vary 
from $2.50 to $3.25, with an occasional price at the 
maximum, but with an average of about $3. At the 
same time more than half the tonnage is moving as 
contract coal at averages below $2.25. Alabama coal 
is being offered at from $1.82 to $2.10. The refusal of 
the operators in western Kentucky to accept the 


maximum which Secretary Hoover prescribed is gen- 
erally held to be a very short-sighted policy. 

Pressure already is being brought on the administra- 
tion to arrange for the arbitration of the strike. 


Most 
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of this pressure has its origin in the Northwest. That 
seems to be the only section of the country in which 
any nervousness is developing. New England is getting 
all the bituminous coal it is willing to buy. 





S. P. E. E. Champions Engineering 
Leadership in Production 


ROF. CHARLES F. SCOTT of Yale University in a 

stirring address as president of the Society for the 
Promotion of Engineering Education, at its annual con- 
vention this week at the University of Illinois, pictured 
the position of the engineer as something more than a 
master of engineering details of design and construc- 
tion. The engineer must show leadership in production 
and in the elimination of waste of human effort in 
manufacturing processes and in the management of 
these processes. If he is to show this leadership, 
Professor Scott said, the engineering universities must 
know how to provide instruction that will make it 
possible to know more about the fitness of the students 
they graduate and how effective that instruction is dur- 
ing the period it is being given. The building up of 
efficient teaching staffs, he declared, must be one of the 
prime functions of the Society for the Promotion of 
Engineering Education, if that organization and the 
educators who compose its membership are to lead 
and not follow the requirements of industry and to 
develop men who are prepared to deal with the new and 
changing problems in engineering that involve eco- 
nomic and management phases. In line with this ex- 
pression of opinion, the council of the society adopted 
the following resolutions: 


Whereas the president of this society, visioning the 
future, has, after a careful study of the possibilities of 
greatly enlarging the scope of its activities, made certain 
recommendations, and whereas in his opinion there is 
a reasonable possibility of securing funds for the society 
for the promotion of engineering education if an adequate 
plan is developed and indorsed by this society, and whereas 
in the opinion of the council this society stands challenged 
by the conditions thus presented, now be it resolved that 
the president of this society appoint a committee of five 
members, including himself, to study the development of 
the Society for the Promotion of Engineering Education 
and to formulate an answer to the question “what can the 
society do in a comprehensive way to develop, broaden 
and enrich engineering education?” and further, that this 
committee shall report as early as feasible its formulation 
of an answer back to the council for action on the com- 
mittee’s recommendations. 


The keynote of all the discussions at the sessions of 
the society was the development of teachers who can 
train engineers, with an analysis of the plans that are 
now being studied to make university training more 
effective. The plan of instruction for freshmen now 
being followed at Purdue University, as inaugurated 
and explained by Dean A. A. Potter, created much dis- 
cussion. This plan aims to stimulate the interest of 
the student early in his course by introducing engineer- 
ing problems that appeal to his instincts and deal with 
actual situations calling for solutions designed to train 
the student to “think clearly, act quickly, equalize care- 
fully and calculate accurately.” It is also a rough 
measure of his fitness to pursue engineering work. The 
instruction includes general lectures, inspection trips 
and simple engineering problems. The discussion 
showed that similar work is being conducted in several 
other colleges. 
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Important Interconnection Expected 


in Massachusetts 


ALL RIVER and New Bedford, Mass., will be inter- 

connected electrically in the near future, if plans 
now being completed mature as expected. The New 
Bedford Gas & Edison Light Company is enlarging its 
Cannon Street station to a total generating capacity of 
$2,000 kw. in anticipation of the purchase of energy by 
the Fall River Electric Light Company. The turbine 
room and switchboard galleries are being extended 40 
ft. and the boiler house 80 ft., the latter to afford a 
total boiler capacity of 72,000 kw. Four new 1,608-hp. 
boilers, a 55,000-cu.ft. air washer, two concrete stacks, 
coal-handling machinery and other auxiliary apparatus 
are being installed. Engineering details of the pro- 
posed tie line are not yet finally determined, but when 
this is completed all the leading central-station and 
transmission systems from southeastern Cape Cod to 
the northwestern Berkshires will be electrically con- 
nected, roughly including nearly 750,000 kw. in steam 
and hydro-electric generating capacity. Some of the 
ties are not of the trunk-line type, but already 66,000- 
volt trunks run from Fall River to the upper Cori- 
necticut and Deerfield valleys and contribute to the efti- 
cient handling of interconnected plants, 


Candidate for Governor of New Jersey 


Proclaims Utility Plank 


DECLARATION has been made by State Senator 

Runyon, Republican candidate for Governor of 
New Jersey, that, in accordance with his interpretation 
of the meaning of the United States Supreme Court’s 
decision in the recent Galveston Electric Cornmpany 
case, he favors strict adherence to “actual values” of 
public utilities as a basis for rate making. 

“I believe,” said Mr. Runyon, “that the val’.es on 
which rates are based should be actual values, ex luding 
good will, franchise value, past deficits, development 
cost, hypothetical brokerage fees, deferred maintenance, 
federal taxes and other similar items. The public utili- 
ties act should state explicitly what items the commis- 
sioners shall take into consideration and what items 
they cannot take into consideration in valuing the 
property of the public service companies,” 


Rate Dispute at Springfield, Ohio, Is Not 
Settled, After All 


LTHOUGH an agreement had been reached between 
members of the Springfield (Ohio) City Commis- 
sion and the Springfield Light, Heat & Power Company 
for a domestic light scale of 9, 6 and 3 cents and the 
agreement had been ratified by the company directors, 
as related in the ELECTRICAL WorRLD for May 27, page 
1085, the City Commission rejected the schedule when 
the matter formally came before it in ordinance form, 
and as the result the future rate for Springfield re- 
mains in doubt. The City Commission not only threw out 
the proposed new rate but also repealed the ordinance 
now in effect, which provides a rate of 11 cents for the 
first 15 kw. and 7 cents for all additional energy. An 
ordinance providing for a rate for one year of 8 cents for 
the first 15 kw.-hr., 6 cents for the next 45 kw.-hr. and 3 
cents for all additional energy seems certain of adoption 
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by the City Commission, but its definite rejection has 
been announced by C. I. Weaver, general manager and 
vice-president of the company, who said, however, that 
the company would take no action toward appealing the 
case to the Public Utilities Commission until the ordi- 
nance had actually been adopted by the City Commission, 
which is expected to consume about six weeks. The pro- 
posed rate, Mr. Weaver said, is far below the cost of 
service. 

If the Public Utilities Commission follows its usual 
custom when the case reaches it and orders the present 
rate to be charged pending the fixing of a proper rate, 
the city, it is thought, will attack the jurisdiction of 
the commission in the courts, pointing out that Spring- 
field operates under the charter form of government. 





Carrier-Current Relay Control Opens 


Door to System Simplification 


IGNIFICANT tests of carrier-current relay control 

by radio engineers of the General Electric Company 
at Lynn, Mass., were referred to in the ELE*TRICAL 
WORLD of June 17, page 1238. To a representative of 
this journal Prof. Elihu Thomson, consulting engineer 
of the company, said last week that the success which 
attended the demonstration on the Nahant feeder of 
the Lynn Gas & Electric Company marks an era of 
new possibilities in the field of remote control through 
the adoption of selectively tuned relay equipment to 
switch operation. While the company is not ready to 
publish the details of the equipment used, it may be said 
that the use of carrier current on the test circuits was 
accomplished by the employment of condensers between 
the service life and the apparatus at the transmitting 
and receiving points, and the frequency used was in the 
vicinity of 10,000 cycles. No vacuum tube was required 
at the receiving point, and this eliminates the necessity 
for continuous excitation. The receiving equipment 
embodied the major principles of radio relay design as 
developed by the General Electric Company for use in 
connection with the recent remote-control tests on the 
battleship Iowa. No antennas were used at Lynn. 
Professor Thomson pointed out that by the use of a 
large number of different frequencies the remote con- 
trol of apparatus at numerous points could be com- 
mercially applied, with the advantage of localizing 
action at desired places, combining multiple and in- 
dividual switch operations as required. 

F. E. Chase, superintendent of the electrical depart- 
ment of the Lynn Gas & Electric Company, said that 
che success of these tests indicates the possibility of 
substantial future savings in the way of labor and of 
cable construction for central stations. There are 
many cases where the operation of street,lamps from 
multiple circuits can be economically handled if the 
switching of these units is accomplished by carrier 
currents, as compared with the use of series circuits 
controlled from one point only. 








Another Unit for Niagara Falls 


T IS reported that the Niagara Falls Power Com- 
pany has placed an order for a 70,000-hp. turbine 
and a 65,000-kva. generator with the Allis-Chalmers 
Company. The turbine runs at 107.14 r.p.m. and is de- 
signed to operate on a 213-ft. head. The generator is 
rated at 12,000 volts, 25-cycle, three-phase. 
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Blackstore Valley Common Stock Offered 


on 7 per Cent Basis 


| ac itebcanasor ig bond issues of electric light and power 
companies have become a frequent occurrence, but 
stock issues, of course, to be made attractive have had 
to pay a higher rate. That the downward tendency in 
the price of money for public utility investment has 
reached stock issues too is shown in the recent offer 
of common stock of the Blackstone Valley Gas & Elec- 
tric Company, which serves industrial communities in 
Rhode Island. This stock has a par value of $50, and 
the company has paid a dividend of 8 per cent on it 
since 1912, this dividend being increased to 10 per cent 
with the Dec. 1, 1921, payment. It is now offered at 
714. In other words, the purchaser will pay a premium 
of $21.50 per share and be content with a return of 7 
per cent per annum. 





T. H. Tutwiler May Head Reorganized 
Memphis Company 


EPRESENTATIVES of the Electric Bond & Share 
Company of New York, which is soon to take over 
the control of the Memphis Gas & Electric Light Com- 
pany, for many months in the hands of receivers, have 
been in the Tennessee city completing the arrange- 
ments. It is intimated that T. H. Tutwiler, formerly 
president and now one of the receivers of the locai 
street railway, will head the reorganized utility. 


Society for Electrical Development 


Elects New Directors 


T THE semi-annual meeting of the board of direc- 
tors of the Society for Electrical Development, 
Inc., held on May 20, these directors were elected: 

Representing Manufacturers—R. C. Lanphier, vice-presi- 
dent and general manager Sangamo Electric Company, 
Springfield, Ill., for one year to fill the unexpired term of 
W. D. Steele, resigned. 

Representing Contractors—Walter H. Morton, secretary 
Sanborn Electric Company, Indianapolis, for four years, 
to fill the unexpired term of A. Penn Denton, resigned. 

Representative-at-Large — Howard Ehrlich, president 
Electrical Trade Publishing Company, Chicago, for one 
year, to fill the unexpired term of Charles W. Price, who 
resigned as a director in the “at large” group. 

Representing Affiliated Group— Charles W. Price, for 
four years, as the first director in the newly created affil- 
iated group. 

The board also ratified the previous action of the 
executive committee in accepting the resignation of 
L. A. Osborne as a director in the manufacturers’ group 
and the election of Calvert Townley, assistant to the 
president Westinghouse Electric & Manufacturing 
Company, to fill the unexpired term, two years. 

W. W. Freeman was re-elected president of the so- 
ciety and the same five vice-presidents were elected for 
the coming year, seniority being decided by lot, as 
follows: First vice-president, J. E. Montague; second 
vice-president, J. R. Strong; third vice-president, A. W. 
Burchard; fourth vice-president, Fred Bissell; fifth 
vice-president, J. R. Crouse. The present executive 
committee was re-elected with the substitution of Cal- 
vert Townley for Mr. Steele and Walter H. Morton for 
Fred B. Adam. 

On May 9 the annual meeting of the society was held, 





at which the directors whose terms of office had ex- 
pired were re-elected for four years, as follows: J. E. 
Montague, central-station group; L. P. Sawyer, manu- 
facturers’ group; Fred Bissell, jobbers’ group; James 
H. McGraw, “at large” group, and A. Penn Denton, 
contractor-dealer group. Mr. Denton later resigned. 





Okio Men to Hold Varied Discussions 
at July Meeting 


HE twenty-eighth annual convention of the Ohio 

Electric Light Association will, as already an- 
nounced, be held at the Breakers Hotel, Cedar Point, 
Ohio, from July 11 to 14. The Tuesday morning 
session will be devoted to the presentation of com- 
mittee reports. The entertainment features have been 
prepared in conjunction with the Ohio Electrical Con- 
tractor-Dealers’ Association. An inform’l ball is 
scheduled for Thursday evening. The tentative pro- 
gram is as follows: 


TUESDAY, JULY 11 


Afternoon.—Report of transmission and distribution committee, 
by A. M. Wilson; “Co-operation,” by Ward H. Snook, inspector 
for the Public Utilities Commission of Ohio. 


WEDNESDAY, JULY 12 


Morning.—Report of meter committee, by S. C. Henton; ad- 
dress by M. G. Lloyd, United States Bureau of Standards. 

A fternoon.—Report of station-operating committee, by William 
Long; address by United States Senator Pomerene, Ohio. 


THURSDAY, JULY 13 


Morning.—Address by A. K. Baylor, member joint committee 
for business development, Schenectady, N. Y.; “Relation of the 
Manufacturer to the Merchandising Group of Business Men,” by 
John J. Gibson, Pittsburgh. 
Afternoon.—Address by Capt. Lawrence 
sentative National Contractor-Dealers’ 
Kenneth McIntire, 
Development. 


Davis, special repre- 
Association; address by 
special representative Society for Electrical 


FRIDAY, JULY 14 


Morning.—Report of rural-service extension committee, by G. E. 
Miller; report on underground farm-line extensions; election of 
officers. 


Tufts College Has Wireless College Faculty 





Coypright Underwood & Underwood, N. Y. 
HIRTEEN of the leading members of the faculty of 
Tufts College have volunteered to give lectures on their 

subjects by wireless for the American Radio & Researck 

Corporation plant. Four of them are, left to right, Dr. 

Arthur I. Andrews, who will speak on “Changes in Europe”; 

Prof. Edward H. Rockwell, “The Story of the Bridge 

Builders”; Dean Gardner C. Anthony, “The Story of Engi- 

neering,” and Prof. Albert H. Gilmer, “The Modern Dram2. ’ 
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Seattle’s Cedar Falls Plant Has Nar- 
row Escape from Destruction.—In a 
recent fire that swept) Cedar Falls, 
Wash., the quarter-million-dollar hy- 
dro-electric plant of the city of Seattle 
had a narrow escape from destruction, 
being saved only by the determined 
work of the Seattle firemen. 


Squirrels Short-Circuit Power Line. 
—Manager Thomas M. Cougevan of 
the Canandaigua branch of the Roches- 
ter Gas & Electric Corporation has 
recommended the installation of large 
tin collars on poles in the new power 
line between Rochester and Canan- 
daigua to prevent gray squirrels from 
causing damage to the wires. Mr. Cou- 
gevan’s recommendation followed the 
discovery that a recent short circuit 
on this line had been caused by an 
adventurous squirrel which had inves- 
tigated the aérial system with fatal 
results to itself. 


Work on New Plant of Counties Gas 
& Electric Company Begun.—Work on 
the erection of the first unit of a 
steam-power plant on Barbadoes Is- 
land, in the Schuylkill River, opposite 
Norristown, Pa., to supply power for 
the fast-growing load of the Counties 
Gas & Electric Company, has been be- 
gun by the United Gas Improvement 
Contracting Company of Philadelphia. 
The immediate installation will consist 
of one turbo-generator of 25,000 kva. 
rating, with condensers, boilers and all 
other necessary apparatus. Ultimately 
the plant is to have a capacity of 
125,000 kva. 


Eastern Wisconsin Electric Company 
Purchased by Middle West Utilities.— 
The Middle West Utilities Company 
announces that it has acquired the 
Eastern Wisconsin Electric Company of 
Sheboygan. The total population 
served by this company is estimated 
at 110,000 and its gross annual revenue 
is in excess of $1,500,000. Announce- 
ment also has been made that the Wis- 
consin Power, Light & Heat Company 
of Madison will immediately construct 
a 66,000-volt high-tension transmission 
line extending from Dane through 
Columbus and Beaver Dam to Fond du 
Lac, a distance of 75 miles. 


French and American Engineers 
Fraternize at Washington.—Ambas- 
sador Jusserand recently gave a din- 
ner at Washington to a group of lead- 
ing American engineers at which the 
harmony existing between French and 
American engineers was praised and 
plans for future co-operation and mu- 
tual furtherance of world peace were 
discussed. Secretary Hoover was the 
toastmaster at the dinner, at which the 
speakers were Ambassador Jusserand, 
M. Aimé Dumaine, representative of 
the Creusot Works in America and 
president of the American section of 
the Society of Civil Engineers of 
France, and Ambrose Swasey of Cleve- 
land, founder of the Engineering Foun- 
dation, who is an officer of the Legion 
of Honor. Dr. William McClellan, 
president. and F. L. Hutchinson, secre- 
tary of the A. I. E. E. were guests. 





Current News 
and Notes 


Timely items on electrical happen- 
ings throughout the world, together 
with brief notes of general interest 





Indiana & Michigan Electric Com- 
pany Expands.—The Indiana & Michi- 
gan Electric Company has started work 
on an expansion of its South Bend 
(Ind.) power plants and has awarded 
contracts for $1,250,000, which will re- 
sult in the generation of 15,000 hp. in 
addition to that now supplied. 


People to Decide When Engineers 
Disagree.—Directly contradictory re- 
ports have been rendered by two en- 
gineers employed respectively by the 
Modesto and the Turlock irrigation dis- 
trict in Stanislaus County, central Cal- 
ifornia, the former recommending that 
the districts sell the electrical energy 
generated by them at the Don Pedro 
dam wholesale to the Pacific Gas & 
Electric Company, and the latter that 
the districts build a power house and 
distribution system and retail the en- 
ergy themselves. It is probable that 
the voters will be called upon to de- 
cide between the two propositions. 


Employees at Hawthorne Listen to 
Speeches Made in New York and San 
Francisco.—Speaking from New York 
to the employees of the Western Elec- 
tric Company’s Hawthorne plant at 
Chicago last week by means of loud- 
speaking apparatus, Dr. Frank B. Jew- 
ett remarked that it was the first time 
he had been able to talk with all his 
co-workers simultaneously. Addresses 
were also given by Charles G. Du Bois, 
president of the Western Electric Com- 
pany, and Harry B. Thayer, president 
American Telephone & Telegraph Com- 
pany, both speaking from New York. 
J. C. Nowell, vice-president Pacific 
Telephone & Telegraph Company, ad- 
dressed the gathering from San Fran- 
cisco. The radio set used has a pos- 
sible amplification of eighteen and 
three-quarter billions. Six loud-speak- 
ing receivers were used. 


Mississippi Valley Power Company 
Takes Over Transmission System in 
Arkansas.—The Mississippi Valley 
Power Company, recently organized, 
is now operating approximately 60 
miles of 33,000-volt and 13,200-volt 
transmission lines from Alma_ to 
Clarksville and Paris, Ark., formerly 
owned by the Commonwealth Public 
Service Company, and will assume 
ownership of these properties on July 
1. It will also acquire distributing 
systems at eleven other towns in 
Arkansas and will serve the customers 
in these towns at retail. The company 
purchases energy under a twenty-five- 
year contract from the Fort Smith 
Light & Traction Company. The 
transmission lines operated by the Mis- 


sissippi Valley Power Company will 
form part of the transmission system 
connecting Fort Smith with the pro- 
posed plant of the Oklahoma General 
Power Company at Muskogee, Okla. 
Construction work on this station will 
be started at an early date, and its 
initial capacity will be 10,000 hp. 

Pacific Power & Light Company to 
Ituild Plant.——The Pacific Power & 
Light Company, with headquarters at 
Portland, Ore., has announced that a 
contract has been awarded to the 
Phoenix Construction Company of 
Portland to build the Pacific company’s 
hydro-electric plant at Hood River, 
Ore., at a cost of about $1,250,000. 
This plant will have a total capacity 
of 7,500 kw. Water will be diverted 
from Hood River by a dam and con- 
ducted to the power plant through a 
vipe line 24 miles in length. Work is 
to begin at once, and it is expected 
that the plant will be completed by 
February, 1923. The Northwestern 
Electric Company of Portland will, it 
is stated, purchase a 3,000-kw. block 
of the power to be generated. 


Associations and Societies 


Empire State Gas and Electric As- 
sociation.—A meeting of the Commer- 
cial Section of this association will be 
held at the Fort William Henry Hotel, 
Lake George, on Thursday and Fri- 
day, June 29 and 30. 


Geographic Division Meetings, N. E. 
L. A.—The Rocky Mountain Division 
of the N. E. L. A. is to hold its annual 
convention at Glenwood Springs, Col., 
beginning Sept. 18. The second an- 
nual convention of the Great Lakes 
Division will be held at French Lick 
Springs, Ind., on Sept. 28-30. 

Radio Club of America.—A special 
meeting of the Radio Club of America 
will be held on Wednesday, June 28, at 
8:15 p.m., in Room 306, Havemeyer 
Hall, Columbia University, New York 
City. Major E. H. Armstrong will read 
a paper on “The Super-Regenerative 
Circuit,” his latest invention, and ac- 
tual demonstrations of the new circuit 
will be given, with lantern slides. 





Coming Meetings of Electrical and 


Other Technical Societies 


A. I. E. E. Annual Convention — Niagara 
Falls, Ontario, June 26-30. (For pro- 
gram see issue of June 17, page 1240.) 

American Society for Testing Materials— 
Atlantic City, N. J., June 26-July 1. 

National Council Lighting Fixture Manu- 
facturers—Cleveland, June 28-29. 

Ohio Electric Light Association — Cedar 
Point, Ohio, July 11-14. (For pro- 
gram see “News of the Industry.”) 

A. I. E. E., Pacific Coast Convention—Van- 


couver, B. C., Aug. 8-11. 
International Association of Municipal 
Electricians—-New Bedford, Mass., 


Aug. 22-25. 

N. E. L. A. Geographic Divisions—New 
England, New London, Conn., Sept. 
5-7 ; Rocky Mountain, Glenwood Springs, 
Col., Sept. 18; Great Lakes, French 
Lick Springs, Ind., Sept. 28-30. 

Association of Iron and Steel Electrical 
Engineers——Cleveland, Sept. 11-15. 

American Electrochemical Society — Mon- 
treal, Sept. 21-23. 

Illuminating Engineering Society—Boston, 
Sept. 25-28. 

National Association of Railway and Util- 
ities Commissioners—Detroit, Sept. 26. 

Telephone Pioneers of America—Cleveland, 
Sent. 29-30. 
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Recent Court 
Decisions 


Findings of higher courts in legal 
cases involving electric light, power 
and other public utility companies 


——_—— ee 
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Contributory Negligence a Questici 
of Law When There Is No Dispute 
About Facts.—Instructions to the jury 
favoring the defendant in a damage 
suit involving the question of con- 
tributory negligence where there was 
no dispute over the facts have been 
sustained by the Court of Appeals of 
Kentucky (McMurtry’s Administratrix 
vs. Kentucky Utilities Company). In 
this case a telephone lineman was 
killed while reaching over high-voltage 
wires which, by mutual arrangement 
between a power company and the tele- 
phone company, oceupied the same 
poles on which the lineman had to work. 
Although the court found. that the 
power company was bound to exercise 
the highest degree of care to keep its 
lines safe for workmen, the undisputed 
facts that the lineman was aware of 
the uninsulated condition of the wires 
by contact with which he was killed, 
and that he took the course he did 
against the protest of other members 
of the crew, and that there were other 
and safe methods by which he might 
have proceeded to perform his task, 
prevented any recovery for his death. 
(239 S. W. 62.)* 


Why a Service Charge Is Not Rent.— 
In its decision declaring a_ service 
charge to be legal (City of Rochester 
vs. Rochester Gas & Electric Corpora- 
tion; see issues of March 11, page 500, 
and March 18, page 552) the Court of 
Appeals of New York thus discrimi- 
nated between such a charge and the 
rent of meters fcrbidden by the law: 
“Rent is the periodic return for the 
privilege of use. The rental value of 
a machine when capitalized for a term 
which varies with lurability of use is 
equal to the capital value of the price. 
There may, of course, be rents that will 
not yield a profit. None the less, 
profit within the limit of capacity is 
typically and normally the end and aim 
of the exaction. . .. We do not say 
that a charge, however small, may not 
be rent within the sta*ute if imposed 
with that intention and . nder an agree- 
ment that it shall be so vegarded. The 
measure of the charge end the mode 
of computation are none the less rel- 
evant considerations wher the question 
is whether a burden imposed under an- 
other name and ostensibly for a differ- 
ent purpose is merely rent in disguise. 
The Legislature in forbidcing rents 
must be presumed to have had in view 
the typical and normal. Here the bur- 
den of the consumer, so far s affected 


*The left-hand numbers refer » the vol- 
ume and the right-hand numb to the 
page of the National Reporter S, em. 
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by the meters, is limited to the cost of 
installation and repair. The charge is 
not intended as an equivalent for the 
value of the use. It is compensation 
for expenses that must be incurred to 
put the meters in such a condition that 
the use may be enjoyed. True it is 
that the individual musi pay his 
monthly quota though his own meter 
has been neither changed nor repaired 
during the month, just as he must pay 
his arota the maintenance of 
service pipes and their accessories 
though his own may have remained in- 
tact. In the long run, however, and on 
the average, what he pays is counter- 
balanced by what he receives.” (134 N. 
E. 834.) 


far 


United States Supreme Court Again 
Rules on Confiscation.—Findings of the 
United States District Court for south- 
ern Texas and of a special master in 
a suit brought by the city of Houston 
against the Southwestern Bell Tel- 
ephone Company to the effect that the 
rates to which the city strove to hold 
the company were confiscatory have 
been affirmed in a decision just handed 
down by the United States Supreme 
Court. In this case the district court 
and the master, while agreeing on the 
point of confiscation, disagreed over a 
inerger ordinance of 1915 which con- 
tained the provision that the company 
“agrees that it will not increase rates 
as at present charged by it for service 
in the city of Houston unless it appears 
upon a satisfactory showing . . that 
there exists a necessity for an increase 
of charges, in order that the said com- 
pany may earn a fair return upon its 
capital actually invested in the Houston 
plant.” The master sustained the con- 
tention of the company that this clause 
controverted the Constitution of Texas, 
which provides that “no irrevocable or 
uncontrollable grant of special privi- 
leges or immunities shall be made, but 
all privileges and franchises granted 
by the Legislature or created under its 
authority shall be subject to the control 
thereof.” The district court disagreed 
and held that the company, having 
accepted the clause, was obliged by it 
to accept the cost of its physical plant 
as the busis for rate making, instead 
of the value of the property used and 
useful in operating the plant at the 
time of the inquiry. The Supreme Court 
declares that the lower court was in 
error in so ruling and that the provision 
of the ordinance in question was invalid. 
On. the question of “going concern” 
value,, which was also involved, the 
Supreme Court referred to its recent 
decision in Galveston Electric Company 
vs. City of Galveston (see ELECTRICAL 
Word for April 29, page 852), reit- 
erating that whether going concern 
value should be- considered and allowed 
at-all.in determining the base for rate 
making, and if allowed what the amount 
of it should be, depends upon the 
financial history of the company, but 
declining in this case to make a specific 
ruling because briefs had not been pre- 
pared to save the court from reading 
a transcript of more than 1,600 pages. 
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Commission 
Rulings 
Important decisions of various state 


bodies involving or affecting electric 
light and power utilities 
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Why Street: Lighting Is Entitled to 
Lower Rate than Other Lighting Busi- 
ness.—The fact that a village pays in 
one check for electricity used for street 
lighting, thereby obviating the neces- 
sity for reading a large number of 
meters, making out and _ collecting 
numerous bills and the occasional losses 
through inability to collect, is, the 
North Dakota Board of Railroad Com- 
missioners pointed out in passing upon 
an application for increased rates made 
by the Gackle Light & Power Com- 
pany, the reason street lighting should 
pay a lower rate than general lighting. 


Capitalization and Depreciation Re- 
serve.—Granting conditional permission 
to the Ojai Power Company to issue 
additional securities, the California 
Railroad Commission declared that it 
cannot authorize issues to reimburse 
the treasury of a public utility com- 
pany for moneys expended for addi- 
tions and _ betterments when such 
moneys were obtained from the sale of 
other property and when no reduction 
was made in the capitalization of the 
company at the time the property was 
sold. A _ public utility company, it 
further observed, should not be allowed 
to use the proceeds from the sale of 
its stock to provide an adequate de- 
preciation reserve with which to make 
additional extensions from time to time, 
since the primary function of a de- 
preciation reserve is to take care of 
replacements and such reserve should 
be built up from earnings. 


Service Rates for Mine-Hoist Mo- 
tors.—The Public Utilities Commission 
of Utah has authorized amendments to 
the rules of the Utah Power & Light 
Company to determine the power con- 
sumed in the operation of mine hoists. 
Under these changes, which have been 
agreed to by the mining interests, it 
is provided that where hoist motors 
are used the maximum demand shall 
be the highest average five-minute load 
taken by the consumer, no additional 
charge being made for motors hoisting 
on inclines where an average gradient 
of less than 45 deg. exists. Where 
motors hoisting on inclines having an 
angle of 45 deg. or more are used the 
maximum demand shall be the highest 
of the combined.continuous load rat- 
ings of all hoist motors multiplied by 
the fraction obtained by dividing the 
said average gradient by 90 plus the 
highest average five-minute load. The 
contract horsepower under other 
charges shall be the monthly maxi- 
mum demand, but shall not be less 
than that now contracted for. 
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Don C. Shafer, advertising manager 
of the International General Electric 
Company and well known in advertising 
and literary circles, has resigned his 
position and will devote himself to 
literary work. Mr. Shafer left news- 
paper editorial work in 1906 to take up 
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advertising and publicity work, joining 
the advertising department of the Gen- 
eral Electric Company in that year. 
When the International General Electric 
Company was organized he was ap- 
pointed advertising manager. In the 
electrical field Mr. Shafer has been 
an active factor in the work of educat- 
ing the public to the value and de- 
sirability of electricity and electrical 
devices in the home. Through maga- 
zine and newspaper articles he has 
helped popularize the use of electricity. 

D. H. Braymer, who has served suc- 
cessively as engineering editor, manag- 
ing editor and coeditor of the ELEc- 
TRICAL WORLD, is now devoting all of 
his time to the Electrical Review and 
Industrial Engineer, formerly the Elec- 
trical Review, which was purchased by 
the McGraw-Hill Company last winter. 
He has been made publishing director 
as well as editorial director of the new 
paper, with headquarters in Chicago at 
1570 Old Colony Building. This pres- 
ent activity of Mr. Braymer is the 
direct outcome of his interest and work 
in connection with the industrial side 
of electrical engineering. He is the 


author of a book on armature winding 
which has proved very popular in the 
industrial field and he has done much 
to make the ELECTRICAL WORLD serve 
the industrial electrical engineer. 

On account of the fact that his entire 
attention is now devoted to the Electrical 
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Men of the Industry 


Changes in Personnel— Responsibilities and Association Appoint- 
ments of Men Engaged in Professional, Executive, Operating 
and Commercial Branches of the Industry 
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Review and Industrial Engineer he is 
discontinuing his official position as 
editor of ELECTRICAL WORLD, effective 
July 1. 


Harold V. Bozell, who has been for 
the past two years coeditor of the 
Electric Railway Journal and more 
recently editor of the new McGraw-Hill 
publication Bus Transportation, has 
been appointed an editor of the ELEC- 
TRICAL WORLD in executive charge of 
the paper. He has been acting as 
the managing editor of the ELECTRICAL 
Wor Lp for the past few months. He will 
retain a connection with the Electric 
Railway Journal and Bus Transporta- 
tion as consulting editor. Mr. Bozell 
by this move returns actively to the 
electrical field. From 1908 to 1916 he 
was head of the department of elec- 
trical engineering at the University of 
Oklahoma, during which time he was 
also active in the field of consulting 
engineering in that state. He organized 
and served as secretary of the Gas, 
Electric and Street Railway Association 
of Oklahoma, now the Public Utilities 
Association of Oklahoma. From 1916 
to 1921 he was assistant professor of 
electrical engineering at Yale Univer- 
sity and during the war was quite 
active both in supervising the training 
of technical signal personnel for the 
army in various colleges and in conduct- 
ing engineering developments on special 
problems for the Naval Consulting 
Board. At Yale he specialized in courses 
in public utility engineering and man- 
agement. In 1920, while retaining a 
part-time connection with Yale, he 
joined the Electric Railway Journal. He 
is a native of Kansas, a graduate of 
the University of Kansas, a member of 
the A.I.E.E., the I.E.S. and the S.P.E.E. 


Frank W. Smith, vice-president and 
general manager of the United Electric 





F. W. SMITH AND H. DEWES 


Light & Power Company of New York 
City, and newly elected president of the 
National Electric Light Association, 
was one of the prominent guests at the 
recent convention of the Pacific Coast 
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Electrical Association at Los Angeles, 
as well as one of the speakers on the 
convention program. He brought a 
message of confidence and support from 
the national association to the Pacific 
Coast organization. The gentleman 
with Mr. Smith is Herbert Dewes, 
assistant to the vice-president and gen- 
eral manager of the Southern Sierras 
Power Company, general chairman of 
the convention. Much of the success 
of the gathering was due to the tire- 
less efforts of Mr. Dewes in directing 
the many committees charged with the 
arrangements and the entertainment of 
guests and delegates. 


J. Elmer Housley has been appointed 
sales engineer of the Aluminum Com- 





pany of America, with headquarters 


in Kansas City, Mo. Mr. Housley will 
specialize in the sale of aluminum 
electrical conductors. He was born in 
Knoxville, Tenn., Jan. 9, 1893, and was 
graduated from the University of 
Tennessee in 1915 as electrical en- 
gineer. After graduation he entered 
the engineering apprentice course of 
the Aluminum Ore Company and in 
1915 he was placed in charge of motor 
testing, metering and record systems 
for that company. In 1917 he was in 
turn construction foreman and shop 
foreman in the electrical department 
of the same company and in 1918 en- 
tered the engineering department to 
handle its electrical problems. In 
1919 he was appointed electrical en- 
gineer, having complete charge of con- 
struction and maintenance in the elec- 
trical work. During 1921 he also took 
over the complete power-house opera- 
tion in connection with the electrical 
work. Mr. Housley has contributed ex- 
tensively to the technical press. 


James M. Wakeman, formerly general 
manager of the Society for Electrical 
Development, Inc., and well known in 
the electrical industry, has just returned 
to his home in East Orange, N. J., from 
an eight months’ trip in Europe. Shortly 
after he resigned from the S. E. D. Mr. 
Wakeman, accompanied by Mrs. Wake- 
man, sailed for England in search of 
rest and recreation. That he found both 
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is evident from his appearance. Ques- 
tioned as to his future plans, Mr. Wake- 
man would give no inkling other than 
that they would be announced when 
completed. 


J. G. Barry, sales manager of the 
General Electric Company since 1917 
and manager of its railway department 
for many years, was recently elected 
a vice-president of the company. Mr. 


J. G. BARRY 


Barry has been connected with the 
General Electric and Thomson-Houston 
companies for thirty-two years. He is 
fifty-two years old. He was first em- 
ployed in the production department of 
the Thomson-Houston company in 
Lynn, Mass., in 1890. A year later he 
was transferred to the construction de- 
partment of the Boston office and in 
1894 entered the railway department 
at Schenectady, following the organiza- 
tion of the General Electric Company. 
Mr. Barry worked up to the position of 
assistant manager of this department 
in three years, and in 1907 was ap- 
pointed manager, in which position he 
exerted a marked influence on many 
aspects of the company’s sales prob- 
lems and policies. His success as man- 
ager of the railway department led to 
his appointment in 1917 as general 
sales manager and his present promo- 
tion to vice-president. 


Randolph M. Mann has become con- 


nected with the Betts & Betts Cor- 
poration as assistant sales manager 
and will make his headquarters in 
New York City. He comes to this 
position after about twenty-seven 


years in the electrical construction and 
manufacturing industry. Mr. Mann 
began his career with the General Elec- 
tric Company in 1895 and continued 
with this company for the following 
ten years. He then became connected 
with the Metropolitan Engineering 
Company as general manager, and 
when this concern ceased the manu- 
facture of electric signs he went with 
the Federal Sign System at New 
York and was later transferred to its 
Minneapolis office, where he became 
district manager. In May, 1918, he 
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entered the government service as in- 
dustrial expert for the United States 
Ordnance Department in the safety and 
sanitation branch, ranking as first lieu- 
tenant. After discharge from the army 
in 1919 he entered the employ of the 
Electric Service Supplies Company of 
Philadelphia as manager of the New 
York branch, which position he held 
until his present connection with the 
Betts & Betts Corporation. 


George P. Prichett has been appointed 
resident engineer in Philadelphia for the 
National X-Ray Reflector Company, 
Chicago. 

Henry Joseph has béen elected presi- 
dent of the Joart Electric Company, 
which has been recently incorporated in 
Los Angeles for the purpose of manu- 
facturing and merchandising Joart elec- 
tric washing machines. Mr. Joseph is 
the owner of the patent of the machines 
to be manufactured. 


Otis L. Thompson has been elected 
president of the Casper Electric Sup- 
ply Company, which has been recently 
organized at Casper, Wyo., to carry ona 
wholesale and retail general electrical 
contracting and construction business 
and to handle electrical supplies and 
appliances of all kinds. 


A. A. Brown, assistant to the sales 
manager of the Westinghouse Electric & 
Manufacturing Company, has been ap- 
pointed manager of syndicate opera- 
tions for that company. Mr. Brown 
entered the employ of the Westinghouse 
Machine Company as a salesman in its 
Pittsburgh office in 1904, and later was 
transferred to and placed in charge of 
the Cincinnati office. In 1907 he be- 
came Pittsburgh representative of the 
Westinghouse, Church, Kerr Company, 
and in 1909 he took a position in the 
sales department of the Westinghouse 
Electric & Manufacturing Company. 
In 1911 he was made assistant to the 
sales manager. 


H. W. Kilkenny of the Tubular 
Waven Fabric Company has taken over 
the districts of Detroit and Michigan 
in addition to his present supervision 
of the districts of northern Ohio, north- 
ern Indiana and western New York. 


Edgar Switzer is the vice-president 
and general manager of the recently 
incorporated Manufacturers’ Electrical 
Corporation, Chicago, which will act as 
manufacturers’ representative through- 
out the Middle West. After attending 
the electrical engineering course at 
Lewis Institute Mr. Switzer joined the 
Commonwealth Edison Company in 1900. 
Several years later he was connected 
with the engineering department of the 
North Shore Electric Company, which 
was later absorbed by the Public Ser- 
vice Company of Northern Illinois. In 
1905 he went with the J. Lang Com- 
pany as sales engineer and remained 
there until it was absorbed by the 
George Cutter Company. Then he be- 
came connected with the Stare Elec- 


trical Company as sales manager and 
supervised the importation of various 
lines of electrical specialties of Euro- 
pean manufacture. 


In 1912 he joined 
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the Westinghouse company, where he re- 
mained as syndicate representative un- 
til the formation of this new distrib- 
uting company. 


C. F. MeGilvray has resigned as presi- 
dent of the Robbins & Myers Company, 
Springfield, Ohio, to become chairman 
of the board of directors, his place as 
president being filled by F. S. Hunting. 
Mr. McGilvray has been with the Rob- 


Cc, F. MCGILVRAY 





bins & Myers Company for many years 
and as president built the company up 
to a point of eminence in the production 
of fans and small motors. 
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Obituary 


George G. Ward, vice-president and 
general manager of the Commercial 
Cable Company, who was regarded as 
the dean of the submarine cable engi- 
neers, died on June 15 in New York 
City. Mr. Ward was an Englishman, 
born Dec. 30, 1844, at Great Hadham, 
Hertfordshire. Upon leaving school he 
entered the employ of tha Electric 
Telegraph Company, and in 1865 was 
sent to Alexandria on telegraph service 
for the Egyptian government. In 1869 
he joined the French Atlantic Cable 
Company and was assigned to the 
steamship Great Eastern as a member 
of the electrical staff during the lay- 
ing of the company’s cable. Later he 
was’ superintendent of the Direct 
United States Cable Company and in 
1884 became the general manager of 
the Commercial Cable Company. He 
was elected vice-president of that com- 
pany in 1890 and continued in this posi- 
tion until his death. Mr. Ward was a 
director of the Commercial Company 
of Cuba, the Commercial Pacific Cab'c 
Company, the Mackay companies, th2 
National Surety Company, the Postal 
Telegraph Cable Company, the United 
State & Haiti Telegraph & Cable Com- 
pany and the United States Mortgage 
& Trust Company. 















Sales of Hollow-Ware Are Reported 


Increasing 


gs of hollow-ware in Southern districts are, in gen- 
eral, on the increase, electric flatirons and percolators 
being the principal sellers. Chafing dishes are slower than 
for some time past, with water heaters also rather slug- 
gish. Curling irons and grills continue to grow in popu- 
larity. It is hard to put a percentage increase on these 
sales as the movement has been somewhat spasmodic. 

In the Western district a special flurry of trade has been 
in evidence for several weeks past, gifts for the June bride 
occasioning the demand. Aside from this seasonal sale, the 
hollow-ware market is sluggish. Stocks are in good 
condition. 


Non-English-Speaking Countries Sent 70 
per Cent of Canada’s Lamp Imports 


HAT 70 per cent of the lamps imported into Canada 

for nine months ended Dec. 31, 1921, were imported 
from non-English-speaking countries is the outstanding fea- 
ture of a table on lamp importations into Canada for con- 
sumption as supplied by the external-trade branch of the 
Dominion Bureau of Statistics. The largest number of 
lamps imported from any one country was from the Neth- 
erlands, with the United States coming second. The im- 
portations from Japan were apparently on the decline as 
shown in the following table: 








IMPORTS OF ELECTRIC LAMPS INTO CANADA FOR CONSUMPTION 





—Nine Months Ended Dec. 31 — 
1920 1921 





No. Value No. Value 
Lamps, electric, arc: 
RNIN nots: acwn é- dele okictces Oe $20,403 $17,301 
Lamps, electric, incandescent: 
pe eee re 18,111 6,249 112,216 19,355 
OS REFS RCE ECT T 2,972,228 867,707 551,049 121,275 
pI GOP Ee PE EES EE 864 195 7,379 882 
EEE Ob 6 clk Dalen aed watts watt 138,830 60,321 
CPO VRE. 6 5 6bdie ce vis Sassen a 18,022 1,733 
MNS 3 5s usc ence e asa kat Sitar en tm 303 277 5,871 1,014 
INI Oat 5 tir, iam a laaie’s » Wdveds Epiah ak ph Pests 50 119 
ME cee Ki we a aR URS SAN CO 10 4 204 75 
QU Sieh sce oa ce ant ee oa wees 735,057 54,793 386,676 27,909 
NN een oe re 527,619 88,577 1,039,552 192,875 
Switzerland....... 6,707 1,607 
Totals... 4,254,192 1,017,802 2,266,556 427,165 





Freight Traffic for Four Months of 1922 


Gained 5.7 per Cent 


N SPITE of the coal strike, the railroads during the 

first four months of this year have carried 5.7 per cent 
more freight traffic than they did during the correspond- 
ing period last year. In April of this year, the month in 
which the strike began, the net ton-miles totaled 24,709,- 
000,000, which is a decrease of 857,000,000 miles, or 3.4 
per cent, compared with April, 1921. But in the first four 
months of this year the net ton-miles have amounted to 
113,252,000,000, which is an increase of 6,125,000,000 miles 
over the same period last year. 

The passenger reports of the Interstate Commerce Com- 
mission show a decrease of 15.5 ver cent in passenger travel 
in March, compared with the same month last year. On the 
basis of revenue passenger miles, the total in March was 
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2,592,731,000, compared with the 3,069,779,000 in the same 
month last year. 
For the three-month period ended March 31, this year, 


revenue passenger miles totaked 7,693,255,000. This is a 
decrease of 1,328,610,000, or 17.8 per cent, compared with 
last year. 


Business Failures Show Decided Decrease 


from Previous Week’s F igures 


AILURES reported in the United States for last week 

number 407, showing a decided decrease from the figure 
for the previous week, when 440 defaults were reported to 
R. G. Dun & Company. Last week’s number is nearer the 
record for the cor- 
responding week a 
year ago, when 329 
defaults were re- 
ported. 

Of last week’s in- 
solvencies 231 in- 
volved $5,000 or over 
in each instance, 
that number being 
56.7 per cent of the 
total defaults. In 
the previous week, 
although the num- 
ber of failures with 
liabilities of $5,000 
or more in each instance was greater, being 243, the 
percentage was slightly lower, or 55.2, while a year ago 
similar defaults numbered 171, being 51.9 per cent of that 
week’s total. 

Canada’s failures, however, show an increase from fifty- 
five week before last to sixty-one last week. In the cor- 
responding week a year ago they were only thirty-seven. 
Of the current Canadian defaults, thirty had liabilities 
of $5,000 or more in each case, compared with twenty-nine 
a week ago. 
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BANKRUPTCIES FROM 1895 
TO JUNE, 1922 


New York City Has Shortest Factory Week 
in United States 


HE number of manufacturing establishments in New 

York City increased 10 per cent from 1914 to 1919 and 
13 per cent in the number of persons employed, according 
to a report to the industrial bureau of the Merchants’ 
Association. 

Factory workers in New York City work fewer hours a 
week than those employed in up-state factories or in man- 
ufacturing establishments throughout the country, the 
same report shows. The figures were obtained from data 
furnished by the New York State Department of Labor 
and are based upon 593 reports, covering a total of 98,032 
factory employees. 

The working week of 26.5 per cent of New York City 
factory workers is forty-four hours or less, while in New 
York State only 34 per cent of the employees work the 
short week. Taking the country as a whole, more than 25 
per cent of the factory workers work more than fifty-four 
hours a week and about an equal number work forty-nine 
to fifty-four hours. Only 12.2 per cent are employed for a 
work week of forty-four hours or less. 
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Bank Clearings Gain 9 per Cent Over 
Same Week in 1921 


HE more favorable exhibits of weekly bank clearings 
continue, an aggregate of $6,900,365,000 at twenty 
cities in the United States, as reported to Dun’s Review, 
representing an increase of 9 per cent over the $6,332,502,- 
817 of a year ago. There is a reduction, however, of 11.9 
per cent from the total for this week of 1920. Comparing 
with last year, decreases appear at Philadelphia, Atlanta, 
Cincinnati, Cleveland, Minneapolis and Kansas City, the 
losses ranging from 0.8 per cent at Atlanta to 7.4 per cent 
at Kansas City; but these changes are more than offset by 
gains at other cities, which range from 3.2 per cent at 
Dallas to 27 per cent at Boston. 
Average daily bank clearings for June to date and for 
preceding months are compared herewith for three years: 





1922 1921 1920 
OD. cana Peak Pave eee $1,158,439,000 $1,030,496,000 $1,284,749,000 
May..... 1,143,911,000 982,676,000 1,331,217,000 
April... 1,115,478,000 957,996,000 1:321,113,000 
NE fee os Se os os Hope 1,042,360,000 975,088,000 1,321,007,000 
February.. 1 052,112,000 1,060,726,000 1,322,870,000 
January .. 1,087,235,000 1,190,774,000 1,374, 249,000 

1921 1920 1919 
December. $1,095,600,000 $1,255,276,000 $1,409,930,000 
November. 1,091,856,000 1,291,574,000 1,444,048,000 
October... . 1,070,232,000 1,343,698, 000 1,392,663,000 
September. . wba 969,200,000 1,214,388,000 1,351,396,000 
pS Ses 877,464,000 1,135,201,000 1,192,969,000 
July.. a ee 981,185,000 1,264;155,000 1,278,856,000 


Wiring Devices Are Reported in 
Steady Demand 


ONTINUED improvement, slow though it may be in 
some factories, is reported in the wiring-device field. 
Building activities in various parts of the country are be- 
ginning to pull upon accumulated stocks in the hands of 
jobbers, and while nothing like a boom is being felt by 
manufacturers of sockets, switches and related supplies, 
the tone of business is far better than a few months ago. 
In some quarters a lull in demand has been experienced 
during the past two or three weeks, but this is not believed 
to be any serious curtailment of the general upward trend. 
Orders have been coming in well for heavy-duty switches 
such as are used in electric range service and for small- 
motor operation in machine-shop work. Some of these 
orders hava come from France and Norway. Wages in 
most plants are still above pre-war levels, but in some 
cases adjustments have brought the average down to 10 
to 25 per cent over the figures of 1913. 

Manufacturers are now able to buy brass on terms much 
more acceptable than prevailed during the war period, and 
pretty much all of the high-priced raw material of that 
time has been worked into finished product now and in gen- 
eral moved out of the factory. Wide differences exist still 
among manufacturers as to the maintenance of factory 
stocks of wiring devices, but more or less production for 
stock will undoubtedly occupy manufacturers this summer 
in anticipation of still larger sales next fall. One plant 
has taken on over 200 employees within the past three 
weeks. 


Cost of Living for May Higher in Most 


Groups of Commodities 


a compiled by the Bureau of Labor Statistics of 
the Department of Labor indicate that the cost of liv- 
ing continues to rise. In all groups of commodities except 
chemicals and drugs the level of wholesale prices in May 
averaged higher than those in April. Farm products, food, 
clothing, fuel and lighting, metal products, building mate- 
rials and most commodities reached higher price levels in 
May than during the previous months, and in a number of 
groups the prices were higher than during the correspond- 
ing month in 1921. 
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The department endeavors to show the relative differ- 
ence between wholesale prices from month to month by a 
series of index numbers. These are being continually re- 
vised to show the fluctuating changes in price levels. The 
revised index numbers for the several commodity groups 
for May, 1921, as compared with those for April and May, 
1922, are as follows: 








April May, 
21 1922 1922 

Farm products.............. 118 129 132 
Foods. eae he 138 137 138 
Clothes and clothing. . ai 173 171 175 
Fuelandlighting.......... 200 194 216 
Metals and eecer eratuctn. Ais 138 113 119 
Building materials.............. : 165 156 160 
Chemicals and drugs. Sete eg 134 124 122 
House furnishing goods........... 209 175 176 
PEIN oii.ersa cbae5 Se ci hic 128 126 116 
All commodities........02csceee0: 145 143 148 


Copper Consumption in 1922 May Reach 
1,900,000,000 Lb. 


ORLD’S consumption in 1922 of new copper will 

probably approximate 1,900,000,000 lb. and may equal 
2,000,000,000 lb., government statistics indicate. This is 
at an average of 160,000,000 Ib. a month, compared with an 
indicated 1921 world consumption of approximately 1,750,- 
000,000 Ib., or 145,000,000 lb. a month. 

Including orders for future delivery, sales of copper metal 
for May will exceed the total of any month in the last two 
years, according to trade estimates. The greater part of 
the orders placed for future delivery call for shipments 
during the current month and in July, and some for August 
delivery. The Copper & Brass Research Association some 
time ago discontinued furnishing statistics on sales even 
to its members, consequently no official figures are now 
obtainable. 


Weekly Metal Market Situation 


OREIGN and domestic buying of copper remains small, 

as is to be expected between domestic buying move- 
ments when foreign buyers are uncertain regarding devel- 
opments in European politics. Prices remain firm, with no 
disposition on the part of any producers to press the 
market. 

As sales during recent weeks have been large enough to 
keep shipments from all companies at a good rate, it is 
believed that money coming in will be ample to meet all 
requirements, no matter if consumers stay out of the mar- 
ket for some time. It is therefore thought that prices will 
hold at present level with possibly §4-cent recession until 
the next buying movement begins. 

Price of electrolytic copper for domestic shipment is 14 
cents a pound delivered for June, July and.August, with 
a small amount of second-hand metal available. at around 
13Z cents. Price of lake copper is 14 cents for the same 
months. Price alongside ship New York is 13% cents for 
June, July and August, with price at 13.90 cents to 14 cents 
at Tacoma for the same months. 





NEW YORK METAL MARKET PRICES 


Copper: June 14, 1922 June 21, 1922 
London, standard spot................005 £1068, a o. @. 
63°42. 4 va, 2 
Cents per Cents per 
Pound Pound 
ER Sioa Uso cakes Chere oe 14.00 14.00 
EPs 50h 5 ds s0's fiw 6 5:5 0.0!en p 45 5169 «80 13.75 13.62} 
icc wars -4 ale. bi Wiley NW waht 0s Gry ae 13.374 13.373 
Reed, Mans MOGs TE ONO. os 5 <0 cc's i vcwvee cles 5 75 Sao 
Antimony ead, ad chink t's VEGREES 5b Rie >is 5.05 
Nickel, are. Ree EU Cais ic hs decoy BART Gua Tr 36.00 36.00 
Zine, spot. . Resi Peis e Sa whee bE: site 5.75 5.70 
Tin, straits. . PR EE IES ee 31.25 31.374 
Aluminum, 98 to 99 percent................ 19.10 19.10 
OLD METALS 
Roary SUNDAE aA wie PRE TC ee ee 11.00 -11.50 11.00 -11.50 
Brass, heavy. . ae PRES Ca AIOE clngle Gi dic o's ba Ee 5.50 — 5.75 
NG 5 cGy. LAB ae Ned Fae eke Os 5.00 - 5,25 5.00 - 5 134 
s heavy... , Behl Sa Pe 4.70 -— 4.75 4.62}- 4.70 
Zinc, old scrap. . 3.00 -— 3.12} 3.00 — 3.123 
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THE WEEK 


IN TRADE 


Prices When Quoted Are Those Prevailing at the 

Opening of Business on Monday of This Week for 

Points West of the Mississippi River and on Tuesday 
for All Eastern Points 





En | 
LTTTTTTiiiitiii Ler 


EAVY demand for fans, the hot weather having given 

the necessary stimulus, is one of the principal features 
of this week’s electrical market. Steady prices prevail and 
few attempts at underselling are reported. 

High-tension equipment manufacturers report good busi- 
ness with steady orders. 

Lamp demand is holding up its curve started during the 
winter months. Dealers attribute this to the entrance of 
buyers from the railroad and industrial] field. 

Jobbers report a good market for automobile battery sales. 
Prices are reported steady, although one leading manufac- 
turer is scheduled to reduce his quotations about 10 per cent 
on July 1. 

Building activity, as previously noted, has created a 
steady call for wiring materials, and jobbers generally are 
realizing on this business. Orders from industrial cus- 
tomers continue to come through, and although most of the 
material is for renewal and maintenance work and minor 
extensions to plants, it is a good indication of the confidence 
of industry in the general business situation. 

Motor sales are considered spotty with prices firm. Con- 
siderable manufacturing in this line is now in progress to 
build up agency stocks. 


NEW YORK 


The demand for electrical material and supplies has been 
steady for the past week without any particularly note- 
worthy features. Some jobbers report a slight increase in 
sales, while others report that a few items have fallen off. 
There have been no important price changes, and the mar- 
ket has the appearance of having settled down for the 
summer. 

Rigid Conduit.—No change in prices or demand for this 
material was noted. Jobbers report that sales are only 
moderate, and prices still show quite a variation. Quota- 
tions this week were as follows: For 3-in. black pipe in 
2,500-ft. lots, $44.50 to $46.58; #-in., $58.10 to $59.57, and 
1-in., $82.79 to $84.66 per 1,000 ft. Quotations on gal- 
vanized pipe in the same sizes and quantities were $50 to 
$51.68, $64.50 to $66.47 and $92.20 to $94.88 per 1,000 ft. 

Rubber-Covered Wire.—Prices have stiffened somewhat, 
although the demand for the smaller sizes is rather sluggish. 
The larger sizes are being bought in increasing quantities 
by industrial users and seem to be intended for maintenance 
and renewal work. No. 14, rubber-covered, single-braid, is 
quoted from $6.25 to $6.50 per 1,000 ft. in 5,000-ft. lots. 

Flexible Armored Conductor.—Armored conductor con- 
tinues to move steadily without any indication of a change 
in price. No. 14, two-wire, single-strip, is quoted at $43 
per 1,000 ft., and double-strip at $45 per 1,000 ft. for that 
quantity. 

Sockets.—In line with other wiring supplies, sockets are 
in fairly steady demand. In standard-package lots full 
sockets sell for 33 cents, key sockets for 18 cents and key- 
less for 16 cents each. 

Loom.—Demand is usually light and only small stocks 
are carried. In coil lots the s%-in. size sells for $16.50 per 
1,000 ft. and the }-in. size for $18 per 1,000 ft. 

Dry Cells.—In barrel lots No. 6 regulars are quoted at 
$29 per 100 and igniters at $30 per 100. Demand is fair 
and stocks are good. 
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Tape.—In 25-lb. lots friction and rubber tape are quoted 
at 36 cents per pound. 


Fans.—Jobbers are well satisfied with the volume of fan 
business thus far and expect a fairly active demand for 
the next month or six weeks. 


Appliances.—Heating devices are moving slowly, but 
there has been some increase in the sales of electric washers 
and ironing machines. Active demonstrations by manufac- 
turers have helped to stimulate this business. 


CHICAGO 


Conditions in the electrical market have changed but 
slightly during the week. The previous activity on wiring 
materials has been maintained, although prices have varied 
according to the rating of the purchaser. Manufacturers of 
high-tension equipment found the week to hold some good 
business, since sales were steady. The lamp demand has 
practically held up its curve started during the winter 
months. Dealers attribute this to the entrance of buyers 
from the railroad and industrial field. While the radio de- 
mand has fallen off somewhat, well-established jobbers are 
not worrying but are studying the future in anticipation of 
a brisk fall business. 

During the week the Chicago Mail Order Company an- 
nounced plans for the erection of a four-million-dollar fac- 
tory on the corner of Jackson Boulevard and Rockwell 
Street, which will measure 275 ft. x 465 ft. This project 
will he built in units—the first calling for an eight-story 
building costing about $1,000,000. 


Conduit.—Sales on conduit are steady and prices vary 
from $48 to $45 per 1,000 ft. for the 4-in. black pipe. Al- 
though stocks on this size have been lowered by the demand 
for building, jobbers report that shipments during the week 
from manufacturers have again brought their supplies up 
to normal. 


Wire.—The call for rubber-covered wire is still good and 
prices are quoted between $6.10 and $6.20 per 1,000 ft. for 
No. 14 in 5,000-ft. lots. The supply is quite uniformly dis- 
tributed among jobbers. Quotations on the bare and 
weatherproof wire range from 163 cents to 17 cents per 
pound and the demand is fair. 


Flexible Armored Conductor.—Dealers state that this 
material is again going steadily at prices around $43 per 
1,000 ft. for the No. 14 two-wire single-strip. Stocks are 
sufficient to supply local demands. 


High-Tension Equipment.—Another week of steady activ- 
ity in this line was reported by the majority of manufac- 
turers. One firm received orders for one 1,200-kva., 
33,000-volt steel-tower outdoor substation for the Middle 
West and two 600-kva., 13,200-volt substations for the 
Northwest. 


Lamps.—Although a slight slump has been felt in this 
market, the majority of dealers report that the level of buy- 
ing established during the winter has been fairly well sus- 
tained to date. Most of them attribute this to the fact that 
the industrials are gradually getting back into operation 
again and are requiring new lamps to replace the old carbon 
bulbs. The railroads are also in the market for lamps. The 
popularity of the “golden glow” lamp for home lighting is 
increasing, making it evident to designers that the idea of 
“painting with light” is spreading. 

Dry Cells.—The demand for No. 6 dry cells is steady 
and they are quoted at $30.55 per 100 in barrel lots. 


Outlet Boxes.—In standard packages the average dis- 
count on the black boxes averages around 60 per cent off 
list, while the galvanized has a percentage discount of 55. 
The call for this material has been good because of the 
activity in the building industry. 

Radio.—The present slump in the demand for radio 
equipment is producing a sobering effect upon many dealers 
who expected the demand would keep up. This, according 
to far-seeing jobbers and dealers, will result in a more 
stable plane of buying and demand next fall. Equipment is 
now available which has been on order for three months. 
Well-established houses are looking the ground over care- 
fully and are laying plans for fall demands. 
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BOSTON 


Trade is somewhat spotty this week, although the tendency 
is toward greater sales in most lines of ordinarily active 
material. A gradual return of textile operatives to work 
in New Hampshire and Rhode Island marks the prospective 
failure of the long-continued strikes in these districts. 
Building and engineering contracts let in New England are 
exceeding those of a year ago by 75 to 100 per cent, the 
latest week totaling about $8,000,000 and covering struc- 
tures of varied sorts from mercantile to residential types. 
Occasional enlargements of industrial plants of smaller size 
and better business in many of the smaller cities of New 
England encourage the belief that this summer’s business 
will be better than usual. Central-station outputs continue 
to reflect good gains. Prices of electrical material are fairly 
steady and stocks are meeting requirements in the main. 
Conditions in New England electrical manufacturing plants 
are improving on the whole, the demand for larger appa- 
ratus being a feature. 

Moters.—Local sales are rather spotty, with small orders 
dominant. Prices are firm. Considerable manufacturing is 
now in progress to build up agency stocks. Jobbers are 
meeting the market requirements easily. Expansion of out- 
put is proceeding along conservative lines, the motor busi- 
ness as a whole lagging some months behind the demand 
for heavier equipment. 

Storage Batteries—In some quarters local stocks have 
been reduced by the curtailment of manufacturing during 
the period of depression. Jobbers report a good season in 
automobile battery sales, and interest in batteries for road 
trucks and industrial electric trucks is apparent from in- 
creased inquiries. Prices are steady on most makes, 
although one of the well-known manufacturers is scheduled 
to reduce his prices about 10 per cent July 1. 


Wire.—Demand for rubber-covered wire continues more 
active than for weatherproof and bare copper. In 5,000-ft. 
lots the first-named sells at $6.25 per 1,000 ft. Weather- 
proof and bare bases are 174 and 16 cents. A moderate 
amount of central-station buying for line extensions is 
evident. The demand for copper aérials has fallen off 
heavily. 

Flexible Armored Conductor.—Competition is very sharp, 
and some price cutting is reported. No. 14 single-strip moves 
on the basis of $44.20 per 1,000 ft. in 1,000 ft. lots. Building 
operations continue to absorb much of this material, and 
some of it is in demand for wiring motor and control equip- 
ment in individual machine-tool drive betterment work. 

Radio Apparatus.—The sharp drop in demand has left 
many dealers overstocked in spots, and jobbers are buying 
very little equipment of this kind at the moment. During 
the summer, however, it is expected that many gaps in 
dealers’ stocks will be rounded out and prepared for a re- 
newed active demand in the fall. 

Fans.—Jobbers and dealers alike find this business very 
responsive to weather conditions. The recent spurt has 
given way to sluggish trade, pending another hot wave. 
Stocks are spotty. 

Pole-Line Hardware.—Buying continues better, though 
nothing striking in orders is reported. Prices are steady. 
The demand is greater than was expected in many quarters 
at this season. 

Appliances.—Sales of the lighter socket devices are pick- 
ing up, and the response to lower-priced apparatus offered is 
encouraging. Trade is healthier also in the heavier equip- 
ment. 


ATLANTA 


Spot cotton in Atlanta has reached 22.25 cents per pound, 
and predictions are that turpentine will shortly sei! for $1 
per gallon. This, combined with the prospects of the biggest 
peach and melon crops in the state’s history, is lending an 
excellent tone to business conditions throughout the agricul- 
tural district, and prospects are for business to be on an 
active and aggressive plane by early fall. The Federal 
Reserve ratio reached 84.3 ver cent on May 29, the highest 
mark in the history of the Sixth Federal Reserve Bank, this 
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being a rise of 42 per cent since early in January. Auto- 
mobile dealers report a very heavy demand for the more 
inexpensive makes of cars, and the Atlanta branch of the 
Ford Motor Company has increased its daily production 50 
per cent in view of the 3,500 unfilled orders which had accu- 
mulated up to June 1. 

Electric jobbers report a general improvement through- 
out the entire line, with radio equipment and accessories 
playing a very prominent part in the business done. Prac- 
tically all of the textile mills which have been shut down 
during the depression have resumed operations, the latest 
one to reopen being one of the Western Reserve mills in 
middle Georgia, while a great many of the mills are even 
considering double-shift operation. A general activity is 
to be noted among the larger central stations, and a number 
of large line extensions which will open up virgin territory 
are projected and will be under construction within the next 
sixty days. 

Fans.—The arrival of summer in full force has brought 
fans into the foreground, retail dealers reporting sales as 
very satisfactory, and jobbers are in receipt of a reasonable 
volume of refill orders. Stocks are in good shape in all 
sizes. 


Wire.—Weatherproof and rubber-covered are active, par- 
ticularly in the popular sizes, with a reasonable demand for 
large cables and bare stranded. Inquiries for the latter type, 
however, by the more important central stations are for 
large quantities. 


Bell-Ringing Transformers.—Building construction is 
continuing to furnish a fair demand for this specialty. Local 
stocks are in fair to good shape, with retail price $1.50 each. 


Safety Switches.—All sizes are in brisk demand, the 
30-amp. to 400-amp. types at present being the best sellers. 
Good stocks and shipments are reported by all jobbers, with 
prices steady. 


Lighting Fixtures.—-The movement is satisfactory in all 
lines of fixtures, with the commercial type particularly good. 
There is a marked tendency for commercial purchases to 
drift toward the better class of material. Stocks are in good 
shape with shipments satisfactory. 


Distributing Transformers.—This line has not responded 
to the general activity and to the movement of pole-line 
materials, though it is expected that orders for it will im- 
prove in the next sixty days. Stocks are good to heavy 
throughout the section. 


Vacuum Cleaners.—Except in isolated instances, this line 
continues very slow, little or no interest being apparent on 
the part of the consumer. Stocks are heavy, despite efforts 
to move them. 


Electric Churns.—Conditions in the rural districts have 
not been rectified sufficiently to permit of any large volume 
of purchases in this line, though conditions should improve 
as the rural population accumulates surplus funds. Jobbers 
are stocked heavily and prices are steady. 





ST. LOUIS 


That smile of happiness that comes when business is 
booming was apparent in the St. Louis jobbing houses last 
week. It was the biggest week experienced for almost two 
years. Some feel that the improvement was of permanent 
character, and others look at it askance. At the present rate 
June business will be about 50 per cent better than that of 
May, which was in itself a comparatively very good month. 
One of the principal features was the heavy demand fov 
fans, hot weather having given the necessary stimulus. 
Residential construction is growing rapidly, and many of 
the houses are reaching the wiring stage. 

Fundamentally general business is much improved, the 
industrials again being active, and the morale of the buy.ng 
public is stronger than it has been since the beginning of 
the recent business depression. The wheat outlook remains 
good, and in some sections the crop is virtually made. The 
corn crop is generally good, though some portions of Iowa 
report insufficient rain. Cotton has been materially helped 
by the recent dry weather, and the government reports show 
splendid conditions in northern and northeastern Arkansas. 
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Missouri reports show oats to be slightly off. The farmers 
on the whole are much encouraged over the prospects for 
this year. 

St. Louis is planning extensive municipal improvements, 
and a bond issue will probably be voted on to supply funds 
for about $75,000,000 of work. This will provide for new 
hospitals and institutions, sewer reconstruction, playgrounds, 
major street widening, grade crossings, a new civics build- 
ing, additional fire department equipment, sites and build- 
ings as memorials, additional waterworks, and a municipal 
heat, light and mechanical building. The amount allotted 
for the additional water works is $12,000,000, and for the 
heat, light and mechanical building $1,000,000 is provided. 


Fans.—The first hot weather of the season came this week, 
and a dull fan market has suddenly become extremely active. 
Dealers’ stocks have moved with exceptional rapidity, and 
jobbers have consequently been able substantially to lower 
their stocks, which were becoming heavy. Local dealers 
report that the 12-in. six-blade oscillator is the best seller 
this season. Ceiling-type fans are moving comparatively 
well, and an improved call for exhaust fans is also reported. 

Battery-Charging Sets—A gratifying improvement in 
demand for electric trucks and battery-charging sets is 
found. In preparation for business when the strike is ter- 
minated the coal-mining companies are making inquiries and 
purchases of charging sets for the operation of mine loco- 
motives. Delivery in about thirty days can be given. 


Porcelain.—The demand continues steady and stocks re- 
main conservative. Larger individual orders are being 
placed, as is indicated by one comparatively small contrac- 
tor buying ten barrels last week. The following pvices are 
representative: “Nail-it” knobs, $16.50 per 1,000 in barrel 
lots and $15 per 1,000 for one to five barrels; split knobs, 
$12 per 1,000 in barrel lots; ‘%-in. x 24-in, tubes, $5.40 per 
1,000 in barrel lots and $3.73 per 1,000 in larger orders. 


SAN FRANCISCO 


Building is still increasing, the larger number of permits 
indicating a disproportionate amount of residence construc- 
tion. Retail store business was dislocated not only in San 
Francisco but in all the surrounding country by the Mystic 
Shrine convention, culminating in a final display that was 
witnessed by nearly a million people. 


Schedule Material.—Nearly all shipping in this line is by 
way of steamship, averaging about forty days, compared 
with twenty days by rail. Several schedule manufacturers 
maintaining local offices have changed over from rail to 
boat on account of competition. The steamship carload 
rates are about $2.25 per 100 lb., and the rail rate is about 
$3.50 per 100 lb. In some instances this change of route 
produced stock shortages, but these gaps are now filled up 
so that excellent stocks are on hand and the demand is 
very good although rather scattered. 

The low package price on fuse plugs has produced a 
shortage, nearly all dealers loading up in expectation of 
araise. Dealers are getting only a small proportion of busi- 
ness from residence construction in the outlying city dis- 
tricts. It is evident that still greater publicity of the socket 
convenience outlet idea is needed. Such houses are nearly 
all built ready made by tract owners, and only a wider 
public knowledge and demand can correct the skimping of 
electrical fittings. Some excellent corrective measures are 
now being worked out by the California Electrical Co- 
Operative Campaign. 

Poles.—Sales have been excellent this spring and excess 
stocks have become subnormal. There is only a limited stock 
of seasoned poles, but there is a big demand for them be- 
cause of the ease of handling and freighting. Treated poles 
are being increasingly specified. Big consumers are being 
warned to prepare for the railroad strike that is threatened 
for July first. 


Appliances.—Washer sales are greatly improved. Vacuum 
cleaner sales are decreasing in volume though better dis- 
tributed among all the dealers. Ironer sales are quiet, but 
the volume of electrically heated ironers has greatly in- 
creased. Dishwashers and sewing machines are moving 





ELECTRICAL WORLD 1299 


rather slowly. Excellent publicity was secured for “June 
bride” week despite the counter publicity of Shrine week, 
which immediately followed it. No reliable data of actual 
and comparative sales will be available until the end of 
June, but all dealers co-operated loyally and most of them 
believe that the idea was successfully put across. 

Rubber-Covered Wire.—No. 14 single-braid, solid, in 
5,000-ft. lots, has now advanced to $6.75 per 1,000 ft., with 
a 10 per cent advance in coil lots. No. 14 duplex solid is 
being quoted for about $17.75 per 1,000 ft. in £,000-ft. quan- 
tities. These prices may be considered a good indication 
of the market. 





PORTLAND—SEATTLE 


Non-employment showed a marked decrease in Oregon and 
Washington during the month of May, increased building 
activity and road construction having absorbed virtually all 
surplus labor. Alaska is coming back strong, cargo move- 
ments from Seattle to Alaska for the first five months of 
the year showing a gain of 126 per cent as compared with 
the corresponding period of a year ago. Tourist travel to 
Alaska is also heavier. The lumber business continues to 
book new business in excess of production. Production for 
the week ended June 10 was 9 per cent above normal. In- 
creases in wages are reported from various quarters in the 
lumber industry. 

In the electrical field extensions to distribution lines are 
being made more generally than a year ago. Power com- 
panies are apparently realizing that the bottom of the mar- 
ket in many materials has about been reached and are buy- 
ing more freely. A 25 per cent reduction in the charge for 
off-peak power recently put into effect by the city of Seattle 
lighting plant is stimuiating the use of power in consider- 
able blocks in a number of industries. Contracts for energy 
to supply electric furnaces as well as forty bake ovens have 
recently been signed, it is reported. 

Jobbers report business improving and are well pleased 
with the continued increase. Estimates of increased business 
vary, it being said to be from 10 to 25 per cent better than 
a year ago. Quotations are very active for new construc- 
tion work. Demands are reported good on wire, conduit and 
wiring supplies for out-of-town shipments. Collections are 
improving slightly in the Portland district. The average 
date of outstanding bills for May was a little over forty 
days as against a little over forty days for April. Jobbers 
are still watching credits very closely because of the very 
narrow margin at which contracting work is being taken. 
Stocks are in good shape, most of them for the past year 
coming by water. Freight-rate reductions effective July 1 
will probably not alter this situation. Shipments come 
through in an average of about four weeks from Eastern 
factories. 


Porcelain—Knobs and tubes are in very good demand 
owing to extensive building. Prices, which have been near 
the bottom for months, remain unchanged. Stocks are ample 
to meet the demand. Insulators are moving better as a re- 
sult of extensions and some new construction now going on. 
Prices likewise are well down and have remained unchanged 
for some months. 


SALT LAKE CITY—DENVER 


Collections are reported better than they have been in 
months. Easier credit and a better movement of stocks are 
given as chief reasons for the improvement. Banks are in 
a much better position to extend credit where good security 
is offered. The investment market shows an active tendency, 
stocks and bonds with a good rate of interest being eagerly 
sought by large and small investors. In the electrical field 
retail dealers are stocking much better than formerly, 
some buying in volumes that suggest the return of the old- 
time stability of the market. Jobbers’ stocks in practically 
all lines are more than ample, no recent shortages having 
developed. 

Hollow ware is moving in better shape, after a long period 
of being consigned to the “luxury” list. Percolators have 
been in special favor as gifts to June brides. Flatirons also 
have sold pretty well. 
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San Francisco Radio Concern 
Expands 

W. A. Layman, president of the Wag- 
ner Electric Manufacturing Company 
of St. Louis, and C. B. Kennedy, presi- 
dent of the Colin B. Kennedy Com- 
pany of San Francisco, announce that 
the two companies have joined in an 
arrangement to increase the facilities 
of the Kennedy company in serving the 
radio field. 

Both companies involved in the trans- 
action are recognized as leaders in their 
respective fields. Mr. Layman states 
that the joint plan was possible largely 
because both organizations have built 
their reputations on the quality ideal. 

The engineering personnel includes 
radio men of national reputation and is 
of such character as will insure the 
company keeping abreast of progress 
in the radio art. The engineering de- 
partment is under the direction of Dr. 
Leonard F. Fuller, who is largely re- 
sponsible for the development of the 
Poulsen are transmitter as now used 
for world-wide communication in prac- 
tically all the high power stations in 
the United States Navy. 

The Kennedy company will continue 
to operate at full capacity the manu- 
facturing plant established at San 
Francisco, the output of which will be 
used to meet the requirements of the 
Western trade and supplement produc- 
tion at St. Louis. 


Oregon Holds Third Electrical 
Home Exhibit 

The third electrical home exhibition 
to be held in Oregon was given in 
Silverton on May 4, 5 and 6. During 
the three-day exhibit 589 adult persons 
signed the register, which is more than 
20 per cent of the population of the 
town of Silverton. The affair as a 
whole was a credit to the electrical 
industry and much lasting good is ex- 
pected to result. 








Rome Wire Company Takes Over 
Toledo Concern 


The Rome Wire Company has pur- 
chased all equipment of the Toledo 
Enameled Wire Products Company of 
Toledo, Ohio, and intends to install this 
equipment in its main plant at Rome, 
N. Y., as soon as possib!e. 

The Toledo Enameled Wire Products 
Company during its period of opera- 
tion earned a high reputation for the 
quality of its product, which consisted 
mostly of large and intermediate sizes 
of enameled and cotton-covered wire. 
The purchase of this equipment by the 


Manufacturers’ Activities 


Devoted to the Business Side of Manufacturing, Distribution 
and Sales, News fromJobbers and Foreign Fields and a 
Record of New Devices and Trade Literature 


SESRESERESESERERRERORAEHE CEES LUCCCEROREREAEH KSSH ETE ESESE ASEH TESSHERP SSSR SEE SESSSSRSASSSRSSE SAS SSS KARE SER ERSSRSSSER ee eEe eee sees eEEESs: 





WORLD 


ELECTRICAL 


“ceeaueueseeeeeeeeaaeensseeeceseceeness 


Rome Wire Company will considerably 
increase the latter’s production. 

The company reports that the volume 
of magnet wire business has materially 
increased and that prices are firmer 
than they were a few weeks ago. 


Bakelite Corporation Merger 
Details Announced 


That the Bakelite Corporation has 
taken over the General Bakelite Com- 
pany, the Condensite Company of 
America and the Redmanol Chemical 
Products Company is announced by 
officials of the first-named concern. 

The merger is the result of a suit 
for infringement of the Bakelite pat- 
ents brought against one of the cus- 
tomers of the Redmanol Company, the 
General Insulate Company of Brook- 
lyn. This suit resulted in an un- 
qualified victory for the Bakelite com- 
pany and the entry of a decree in the 
United States District Court for the 
Eastern District of New York on 
May 11. 

The Bakelite patents which are thus 
broadly sustained cover the molding in 
general of phenolic condensation prod- 
ucts by heat and pressure and the use 
in such products of fibrous bodies such 
as wood flour, asbestos, etc. In a pre- 
vious suit against George J. Nicholas & 
Company the Bakelite patents covering 
the manufacture of varnishes and solu- 
tions had been broadly sustained. 

The decision against the General In- 
sulate Company and the bringing of 
other suits against Redmanol custom- 
ers made it impracticable for the Red- 
manol Company to continue its busi- 
ness, and in order that the value of 
the good will, plant, and organization 
might not be lost, it was decided to 
consolidate its business, including the 
personnel, with that of the General 
Bakelite Company. 

The Redmanol Company in the mean- 
time having purchased a controlling 
interest in the Condensite Company, 
the inclusion of that company in the 
merger was made possible. The Con- 
densite Company had been operating 
under the Bakelite patents for several 
years, paying royalties as the result 
of suit against it in 1913. 

Dr. L. H. Baekeland is the president 
of the new Bakelite Corporation, with 
Philip Schleussner, A. Karpen and 
Kirk Brown vice-presidents. 

Dr. Baekeland remains also presi- 
dent of the General Bakelite Company, 
Kirk Brown president of the Conden- 
site Company of America, and Dr. 
L. V. Redman president of the Red- 
manol Chemical Products Company. 
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Dubilier Condenser & Radio Cor- 
poration Plans Expansion 

Announcement has been made that 
the Dubilier Condenser & Radio Cor- 
poration, which markets the “Ducon,” 
has been receiving orders at the rate 
of 150,000 a month and that the com- 
pany plans immediate expansion to 
bring production up to the rate of 
5,000 daily. 

The “Ducon” is a small instrument 
to be attached to an ordinary electric 
light socket, obviating the necessity of 
aérial installation. A great many wire- 
less enthusiasts, particularly those who 
live in apartments and others living 
in houses but subject to the restraint 
of landlords, have found the installation 
of aérials an impediment to their indi- 
vidual ownership and use of the wire- 
less. For such, the “Ducon,” says the 
manufacturer, opens wide the door, for 
by attaching it to an ordinary electric 
light socket enthusiasts may now get 
better results than would be rossible 
with an aérial constructed by individual 
enterprise. 


Dingle-Clark Company Opens 
Cincinnati Office 


The Dingle-Clark Company, contract- 
ing engineers, Cleveland, Ohio, spe- 
cializing in the sale of power-plant 
equipment, announces the opening of a 
Cincinnati office at 605 Mercantile 
Library Building, in charge of C. G. 
Tarkington. On completion of his elec- 
trical engineering course at Purdue 
University, Mr. Tarkington spent some 
time in the testing department of the 
General Electric Company and after 
some operating experience was asso- 
ciated with the Cutler-Hammer Com- 
pany of Milwaukee and Kohler Broth- 
ers of Chicago as a designing engineer. 
For the last eleven years he has been 
sales engineer with the Westinghouse 


Electric & Manufacturing Company 
and the Mechanical Appliance Com- 
pany. 


Creosoted Fir Poles Excel 
in Southern France 

Creosoted poles have been found, 
after protracted experimentation, to be 
the best for carrying electric power 
wires in southern France. Investiga- 
tions carried on by the leading electric 
companies have determined that, as 
regards both longer life and conduct- 
ibility, the creosoted fir poles excel. In 
the course of experiments at Marseilles 
it was found, according to Consul 
Wesley Frost, that iron poles, in spite 
of any system of repairing, are subject 
to destruction by oxidation, while rein- 
forced-concrete poles are difficult to 
manufacture locally or to transport if 
manufactured at central points. Fur- 
thermore, the average life of rein- 
forced-concrete poles is uncertain, says 
the report. 

From the standpoint of long life, it 
has been found that creosoted fir poles 
are most economical. These last from 
twelve to fourteen years, creosoted pine 
coming second with a life of nine te 
ten years. 
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Westinghouse Makes Record Equipment Shipment 


Largest Single Consignment of Apparatus for Chilean Railroads 
Called Important Event in History of Electrical Industry 


An important event in the history 
of the electrical industry was marked 
when the largest single consignment of 
electrical apparatus for railroad elec- 
trification ever made was shipped re- 
cently from the works of the Westing- 
house Electric & Manufacturing Com- 
pany, East Pittsburgh, Pa. 

This shipment represented the first 
consignment of electrical equipment for 
the electrification of the Chilean State 
Railways. The contract for the initial 
installation amounting to $7,000,000, 
which was considered by industrial 
leaders as one of the first indications 
of a business revival, was awarded by 
the South American Republic to the 
Westinghouse Electric International 
Company last October after the sever- 
est competition from manufacturing 
concerns in the United States and other 
countries. 

This train load of apparatus, shown 


to Los Andes. The maximum grade in 
this zone, 24 per cent, was encountered 
in approaching La Cumbre from the 
west. The main line of this railroad 
has six tunnels, the longest being 1,600 
ft. in length. 

The waters of the Rio Colorado will 
be utilized in the generation of the 
power to be furnished the railroad. 
The station which will generate this 
power for the electrification will have 
three 8,125 kva. Westinghouse gen- 
erators. The 110,000-volt power will 
be transmitted 37 miles to Santiago, 
where it will be connected with the 
system fed by the Florida hydro-elec- 
tric station and the Mapocho steam 
station, both of which have been oper- 
ating for some years. 

The construction of the electrical 
equipment has been under the direc- 
tion of the officials of the power and 
railway departments of the Westing- 
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that the building industry was as active 
outside of Chicago as it was in the city. 
This company acts as distributor for 
manufacturers of conduit fittings, ar- 
mored cable and porcelain. 


The Nunn Electric Company of 
Amarillo, Tex., has been organized to 
conduct a retail business in electrical 
fixtures and goods, with stores in 
Amarillo, Dallas and _ several other 
Texas cities as well as several stores 
in Oklahoma and New Mexico. The 
company is capitalized at $30,000, and 
the incorporators are: J. L. Nunn, F. 
B. Spencer and P. R. Underwood. 


The Electric Maid Shop of Portland, 
Ore., has moved to new and more spa- 
cious quarters on Alder Street between 
Fourth and Fifth Streets. This shop 
specializes in household conveniences 
and appliances. 


The Connecticut Instrument Com- 
pany, Stamford, Conn., recently organ- 
ized to succeed the Allen-Hogan Com- 
pany, Brooklyn, N. Y., has leased the 
former local plant of the Lounsbury- 





WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY’S RECORD SHIPMENT OF ELECTRICAL APPARATUS, FILLING THIRTY-TWO 
CARS, LEAVING THE EAST PITTSBURGH PLANT FOR SOUTH AMERICA 


in the picture, consisted of thirty-two 
cars and was about 1,300 feet, or almost 
a quarter of a mile, long. It was one 
of the longest trains that ever left the 
Westinghouse plant with a consignment 
of material covered by one contract. 
The shipment included two complete 
substation equipments for supplying 
power at 3,000 volts direct current to 
the Chilean State Railways, which is 
now being electrified. Each substation 
includes motor-generator sets, trans- 
formers and switching equipment. The 
remaining substation equipment will 
be shipped from the Westinghouse 
plant to the Republic of Chile within 
the next thirty days, and the shipment 
of the locomotives for the electrifica- 
tion, thirty-nine of which are included 
in the order, will, according to the offi- 
cials of the Westinghouse Company, 
commence in July. 

The awarding of the contract to the 
Westinghouse Company assured the 
electrification of the Chilean State Rail- 
Ways in accordance with the American 
standards and constituted a tribute to 
\merican leadership in the electrical 
industry, as this electrification is by far 
the most important one undertaken in 
1921 and 1922 and is the largest and 

st comprehensive single order for 
electrification equipment ever received 
in the United States. 

The initial electrification of the 
Chilean State Railways will include 144 
miles, 116 miles from Valparaiso to 
Santiago. and 28 miles from Las Vegas 


house company and representatives of 
the Chilean State Railway who are 
in this country. The latter include 
Carlos Schneider, managing director 
for activities in the United States of 
the Chilean State Railways; Enrique 
Palma, Domingo Santa Maria and A. 
Gomes. 

The Westinghouse company is build- 
ing in its shops at East Pittsburgh at 
this time locomotives or motor equip- 
ments for shipment to Japan, England, 
Colombia, Manchuria and other coun- 
tries. It also has on order a large 
amount of power equipment for nearly 
all of the foreign countries, this con- 
sisting of turbines, rotary converters, 
transformers, switching equipment, etc. 





Chicago Distributor Obtains 
Better Quarters 


The James E. Gleason Company is 
now located at 650-652 West Monroe 
Street, Chicago. The Burlington fire 
on March 15 destroyed its old quarters 
at 515 West Jackson Boulevard. For 
a short time the company had its head- 
quarters at 9 South Clinton Street, but 
since April 15 it has been at the new 
location. 

According to Mr. Gleason an in- 
crease of about 25 per cent in floor 
space was obtained by this change- 
over. He stated that he had trans- 
acted about ten times as much business 
since the fire as he had done during the 
same period last year. He also reported 


Soule Company and will establish a 
factory for the manufacture of radio 
equipment and devices. The equipment 
from the Brooklyn works will be re- 
moved to this location and other ma- 
chinery acquired for installation. It is 
planned to inaugurate production at an 
early date. The company is capitalized 
at $100,000. R. E. Gillmore, formerly 
general manager Sperry Gyroscope 
Company, Brooklyn, is president. 

The Acme Wire Company, Hamden, 
Conn., will develop an increased line of 
production at its plant, to include static 
electric condensers of special type and 
other electrical equipment. 


The Shaw Insulator Company, New- 
ark, N. J., has recently purchased a 
two-story concrete and steel-reinforced 
building, 50 ft. x 100 ft., together with 
a two-story building, 30 ft. x 50 ft., 
which will be used for power-house 
purposes. 


The Western Electric Company’s 
Portland (Ore.) branch will have a new 
home upon completion of a three-story 
brick building to be erected immedi- 
ately for its exclusive use at the cor- 
ner of Park and Flanders Streets. It 
will cost $35,000 and be ready for 
occupancy the latter part of August. 


The Formica Manufacturing Com- 
pany, Cincinnati, is enlarging its fac- 
tory space, adding about 120,000 sq.ft., 
and will increase production approx- 
imately 100 per cent, officials of that 
company have announced. 
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Foreign Trade Opportunities 





Following are listed opportunities to enter 
foreign markets. Where the item is num- 
bered further information can be obtained 
from the Bureau of Foreign and Domestic 
Commerce, Washington, by mentioning the 
number: 

An inquiry has 
way (No. 2,460) 
bricks, made of 
used as heating 
plates, the annual 
10,000 bricks. 


been received from Nor- 
for the purchase of heater 
porcelain or clay, to be 
elements for electric hot 
purchase to be 8,000 to 


A merchant in India (No. 2,538) desires 
to purchase and secure an agency for 
electric goods and accessories, such as 
electric fans, lamps, and electric engine 
accessories for crude-oil engine and sew- 
ing machines. 

EQUIPMENT FOR MORWELL (AUS- 


TRALIA) POWER SCHEME.—Tenders will 





be received by the State Electricity Com- 
mission of Victoria, 673 Bourke Street, 
Melbourne, Australia, until Sept. 1, the 
Electrical Times states, for furnishing the 
following equipment: Specification 226, 


item 1—five surface-feed water heaters, 
two of 2,250 sq.ft. surface, three of 1,450 
sq.ft. surface; item 2—six surface vapor 


condensers, each 105 sq.ft. surface; Speci- 
fication No. item 1—twelve feed-water 
evaporators, to operate in groups and mul- 
tiple effect, four effects producing 12,500 Ib. 
per hour. R, Liddlelow, secretary of the 
commission, 


wal, 





Foreign Trade Notes 





GREAT INCREASE IN USE OF WATER 
AND LIGNITE FOR POWER PURPOSES 
IN GERMANY.—The use of water and 
lignite for power requirements in Germany, 


according to the Electrician, has greatly 
increased in the last few years In 1913 
about 75 per cent of the whole of the 


electricity supply was produced by ordinary 
coal, water power and brown coal (lignite) 


accounting for about 15 per cent of the 
remainder Only about 50 per cent of 
black coal, it is stated, is now used, the 
proportion of lignite having increased to 
nearly 35 per cent. In eight or ten years 


it is estimated that by an extension of 
existing hydro-electric plants, together with 
new water-power developments, it will be 
possible to generate by water power alone 
50 per cent of all the power required for 
industrial and private uses and for traction. 
In Bavaria and the South German states 
hydo-electric developments will permit the 
discontinuance almost entirely of the use 
of ordinary coal for industrial work, and 
make possible the electrification of all the 
railways in south Germany. 

ELECTRIC PLANT FOR MACEDONIA, 
GREECE.— By direction of the Greek 
Minister of Public Works, according to 
Commerce Reports, a committee has been 
appointed to make investigations regarding 
the plan for the construction of an electric 
plant at Vodena, Macedonia, using the 
falls of the Voda River, which it is esti- 
mated will develop about 20,000 hp. The 
cost is estimated at 20,000,000 drachmas 
($900,000), 

LARGBH POWER PROJECT FOR HOL- 


LAND.—A commission, according to the 
Electrician, has been appointed by the Hol- 
land government to look into a project for 
erecting five large power stations, which 
are to be connected by a 50,000-volt cable. 
One station is to be in Amsterdam, one in 
Rotterdam, one in Dutch Brabant and an- 
other in the Dutch coal-mine district. The 
location of the fifth power house has not 
yet been decided upon. 
ELECTRIFICATION OF RAILROADS 
IN HOLLAND.—In connection with a 
scheme for erecting power stations in vari- 


ous cities in Holland, according to the 
Electrical Review, it is proposed to equip 
the Izeren Spoorweg Maatschappij railway 
for electrical operation, plans having been 
drawn up in 1918, Next in order are the 
secondary lines which, with the state rail- 
Ways, are now being surveyed. Overhead 
transmission, it is said, will be preferred, 


owing to the characteristics of the ground. 
The power station, which will have a ca- 
pacity of 30,000 kw., will be at Leidchen 
Dam, to the east of The Hague. The 
existing steam tramway lines are also to 
be electrified. The concession for the con- 
version of the Gooische tramway will, it is 
expected, be granted this year. The con- 
version of the line has been completed and 
work has been started on the construction 
of the power _ station. The Zeeuwsch 
Viaamsche Tramweg_  Maatschappiji of 


Axel, Zeeland, it is said, proposes to estab- 
lish 


in this province a new line of tram- 
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ways with stations, depots, etc., the work 
to be started this year. 
PROPOSED EXTENSIONS TO THE 


TELEPHONE AND ELECTRIC SYSTEMS 
IN ROTTERDAM.—Proposals have been 
submitted to the Town Council of Rotter- 
dam, Holland, according to the Electrician, 
for an extension to the telephone exchange 
building, to have a capacity of 20,000 tele- 


phones, to cost about 450,000 guilders. It 
is also proposed to erect an additional 
power station, which will probably be 
equipped with three generating units of 


1,500 kw. each, to cost approximately 600,- 
000 guilders. 

PROPOSED STREET-CAR SYSTEM 
FOR VALDIVIA, CHILE.—Permission has 
been granted by the city government of 
Valdivia, Chile, Commerce Reports states, 
to a Chilean engineer to establish a street- 
car system in that city. The part of the 
petition requesting a grant of certain water- 
falls and of city property as a site for the 


power house was denied. The plans pro- 
vide for a number of lines, including one 
from the market to the railroad station. 


The name of the engineer holding the above 
concession may be obtained from the Latin- 
American Division by referring to “Street 
Car System at Valdivia,’ No. 53,448. 





New Apparatus and Publications 





RADIO MOTOR-GENERATOR SET.— 
The Emerson Electric Manufacturing Com- 
pany, St. Louis, is distributing bulletin 


No. 3,603, covering its new motor-generator 
set, designed especially for radio service. 

POLE TREATMENT.—The Naugle Pole 
& Tie Company, 5 South Wabash Avenue, 
Chicago, has issued a catalog describing the 
butt treatment of cedar poles. 

STATIC CONDENSERS.—The National 
Electric Condenser Company, New Haven, 
Conn., is distributing bulletin No 1, de- 
scribing and illustrating its static conden- 
sers for the correction of low power factor. 

ALTERNATING-CURRENT GENERA- 
TORS.—Bulletin No. 1,099-B issued by the 
Allis-Chalmers Manufacturing Company, 
Milwaukee, covers its alternating-current 
generators for belt drive and also for direct 
coupling. 

BATTERY CHARGES.—The Valley Elec- 
tric Company, 3,157 South Kingshighway, 
St. Louis, has developed two new 
of battery chargers, known as 
type “W” for the radio battery and ‘‘Valley”’ 
type “MC” for automobiles. Both have 
been approved by the National Board of 
Fire Underwriters. 

VALVES. — The English 
pany, Ltd., Queens House, 


Electric Com- 
Kingsway, Lon- 


don, W. C. 2, is distributing publication 
Nos. 330 and 331, describing its cylindrical 


balanced valve and relief valve respectively. 
Publication No. 332 issued by the company 
covers its bucket attachment for impulse 
wheels. 

OIL ENGINE.—“The Fullagar Oil Engine 
for Land Purposes” is the title of publi- 
cation No. 366 issued by the English Elec- 
tric Company, Queen’s House, Kingsway, 
London, W. C. 2, in which it describes the 
Fullagar oil engine. 

DISTRIBUTION 
The Allis-Chalmers 
is distributing bulletin 
its various types of 
formers. 

BATTERY CHARGING OUTFIT.—The 
Hobart Brothers Company, Troy, Ohio, is 
distributing a leaflet covering its new “HB” 
constant-potential charging outfit for bat- 
tery stations. 

NEW ATTACHMENTS FOR SUCTION 
CLEANER.—The Hoover Suction Sweeper 
Company, Canton, Ohio, has developed 
several improved and simplified new attach- 
ments designed for used with Hoover suc- 
tion sweeper. 

THEATER DIMMERS.—The Ward 
Leonard Electric Company, Mount Vernon, 
N. Y., is distributing an eight-page pamphlet 
covering its “Vitrohm” (vitreous enameled) 
theater dimmers. 

FUEL ECONOMY.—“Keeping Down 
Furnaces Losses” is the title of the leading 
article in the May edition of ‘Power 
Notes,” published by the Diamond Power 
Specialty Corporation, Detroit. 

FLEXIBLE GRINDER.—A new “Stow” 
radial flexible grinder has recently been de- 
veloped by the Stow Manufacturing Com- 
pany, Binghamton, N. Y. 





TRANSFORMERS. — 
Company, Milwaukee, 
No. 1,109, covering 
distribution trans- 


ELECTRIC COFFEE URN HEATER.— 
An electric coffee urn heater designed for 


use in hotels, restaurants, etc., has been 
brought out by the Westinghouse Electric 
& Manufacturing Company, East Pitts- 
burgh, Pa. 
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ELECTRIC METERS AND INDICA- 
TORS.—Bulletin No. 820, issued by _ the 


Roller-Smith Company, 233 Broadway, New 
York City, describes its “PV” ammeters 
and voltmeters and ‘‘COD” indicators. 

CIRCUIT BREAKERS.—The Roller- 
Smith Company, 233 Broadway, New York 
City, is distributing Bulletin No. 560, cover- 
ing its types “BE” and “P” inclosed circuit 
breakers, 

MERCURY-ARC LAMP. — Engineering 
Department bulletin No. 104, issued by 
the Cooper Hewitt Electric Company, Hobo- 
ken, N. J., describes its ‘“‘Lab-Arc’” mono- 
chromatic light. This is @ quartz mercury- 
are lamp designed specifically to combine 
all the advantages of these lamps with spe- 
cial provisions for laboratory use. 





——— 


New Companies 





THRE FRIENDSHIP (TENN.) LIGHT & 
POWER COMPANY has. been incorporated 


with a capital stock of $3,000 by J. T. 
Carman, W. C. James, L. L. Dunagan, 
Cc, E. Sweatt and William H. Stallings. 


MURTAUGH (IDAHO) LIGHT & 
POWER COMPANY has been incorporated 
by Harvey and M. S. Ball and Harry Win- 
terburn. The company is capitalized at 
$15,000. 

THE MIDLAND ELECTRIC MANUFAC- 
TURING COMPANY, 4,224 West Harrison 
Street, Chicago, has been incorporated with 
a capital stock of $50,000 by Elmer R. Tal- 
bot, Leo E. Dolan and James F. Cramek. 
The company proposes to manufacture and 
also to deal! in electrical equipment and 
specialties. 

THE STATES RADIO CORPORATION, 
501 South Jefferson Street, Chicago, has 
been incorporated by George Carlson, Anstol 
Golles, Thomas J. Hickey and others. The 
company is capitalized at $100,000 and 
proposes to manufacture and deal in radio 
apparatus and equipment. 





Record of 


Electrical 
Patents 


: Notes on United States Patents 

i 

3 

Qeccncccccccccccccccccccccnccccccncncceseccsccoussseccucceccesssees > 
(Issued May 30, 1922) 

1,417,806. METHOD AND APPARATUS FOR 


FORMING HEADED ARTICLES; O. H. de La- 


potterie, Kent, Ohio, App. filed March 
1, 1918. Machine for heating and up- 
setting nails, rivets, etc. 

1,417,896. ELECTRODEPOSITION OF METALS 
UPON IRON AND ALLOYS OF IRON; R. J.- 
Fletcher, London, England. App. filed 
Jan. e 7, 1921. Iron electrolytically 


cleansed before deposition. 

1,417,912. VACUUM ELECTRIC APPARATUS; 
P. C. Hewitt, Ringwood Manor, N. J 
App. filed June 24, 1916. Voice trans- 
mitter connected directly to vacuum tube. 

1,417,913. APPARATUS FOR GENERATING 
HIGH-FREQUENCY ELECTRIC CURRENTS; 
Alexander Heyland, Brussels, Belgium. 
App. filed July 28, 1914. Frequency con- 
trolled by oscillations of field circuit. 

1,417,945. ‘TROLLEY-PoLE HEAD; Vincenzo 
Saccone, Johntown, Pa. App. filed Jan. 
10, 1922. Guard prevents disengagement 
of wire. 

Filip Thar- 


1,417,953. ELecTRIC FURNACE; 


aldsen, Trondhjem, Norway. App. filed 
March 1, 1915. Zine produced by con- 


densing vapor. 

1,417,957. ELectric SwiTtcH; Max Vogel- 
sang, Frankfort-on-the-Main, Germany 
App. filed June 5, 1915. Time lag relay 


operated by voltage drop. 
1,418,000, TELEGRAPH APPARATUS; Edward 
L. Klingel, St. Paul, Minn. App. filed 


Feb. 6, 1918. 
cuit, 
1,418,007. MOTIVE-POWER APPLIANCE FOR 
SEWING MACHINES AND THB LIKE; David 
Lustig, Paris, France. App. filed June 
29, 1920. Small motor attachment. 
1,418,011. ELECTRICAL WATER HEATER; 
Hermann Mehn, Berlin-Tempelhof, Ger- 
many. App. filed Oct. 12, 1921. Water- 
tubes surrounded by the element. 
1,418,022. DISCHARGE-TUBE RELAY FoR UN- 
DULATORY CURRENTS; Eugen Reisz, Trep- 
tow, Germany. App. filed June 5, 1{19. 
For reinforcing weak current undulations. 


Open-circuit telegraph cir- 
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1,418,023. APPARATUS FOR CONVERTING DI- 
i 3CT CURRENTS OF LOW VOLTAGE INTO DI- 
RECT CURRENTS OF HIGH VOLTAGE; Eugen 
Reisz, Treptow, Germany. App. filed 
June 25, 1915. By self-induction coil and 
condensers, 

1,418,030. ELECTRICALLY HEATED F'UR- 
NACE; C. W. Speirs, London, England. 
App. filed March 9, 1920. Resistance type 
for melting metals. 

1,418,051. LIGHTING SYSTEM FOR ANTOMO- 
BILES; Edwin C. Ballman, St. Louis, Mo. 
App. filed Sept. 13, 1915. Lights from 
magneto automatically controlled. 

1,418,066. RADIO-TRANSMITTING SYSTEM; 
T. R. Bunting, Norfolk, Va. App. tled 
June 2, 1920. Two messages transmitted 
simultaneously. 

1,418,132. WritTInc-LIGHTING DEvices; J. 
J. Devine, Middletown, Conn. App. filed 
April 24, 1920. Pen and pencil combined 
in tube with electric light. 

1,418,139. APPLIANCE FoR REGULATING THE 
HARDNESS OF ROENTGEN-RAY TUBES; H. 
F. Eiken, Skorping, Denmark. App. filed 
Jan. 15, 1920. Means for regulating 
vacuum, 

1,418,171. PLUG AND SOCKET CONTACT; 
Bruno Raettig, Colongne-Lindenthal, Ger- 
many. App. filed Sept. 17, 1921. For 
power circuits. 

1,418,183. GRAPHIC REcoRDER; Charles B. 
Thwing, Philadelphia, Pa. App. filed 
March 11, 1921. Inking device. 

1,418,187. AUTOMATIC TELEPHONE SYSTEM; 
D. S. Hulfish, Toronto, Ont., Can. App. 
filed May 27, 1918. Automatic switch 
having busy-testing and speaking posi- 
tions, 


(Issued vune 6, 1922 


15,370 (reissue). VoLT-AMPERE METER; 
Donald J. Angus, Indianapolis, Ind. App. 
filed Nov. 12, 1921. Measures volts times 
amperes regardless of power factor. 

15,378 (reissue). ELEcTRIC FURNACE; H. G. 
Weidenthal, Cleveland, Ohio. App. filed 
March 25, 1920. Adapted to brass, bronze 
and aluminum founders. 

1,418,285. TRANSLATING CrircuIT; J. R. Car- 
son, New York, N. Y. App. filed Oct. 10, 
1918. Carrier-current elephone system, 

1,418,302. LIGHTING FIXTURE; E. F. Guth, 
St. Louis, Mo. App. filed April 25, 1919. 
Maintains proper light center with dif- 
ferent lamps. 

1,418,322. ELectric SIGNAL APPARATUS FOR 
ELEVATORS; R. A. Newe, Houston, Tex. 
App. filed Jan. 12, 1920. Combination 
of outside and car indicator. 

1,418,362. ELectrrICAL RESISTANCE; W. W. 
Coblentz, Washington, D. C. App. filed 
Sept. 22, 1920. tesistance sensitive to 
certain light waves. 

1,418,367. ELecTrRICAL MEASURING INSTRU- 
MENT; H. L. Decker, Toledo, Ohio. App. 
filed Jan. 14, 1919. Magnet vane-type 
ammeter. 

1,418,369. MertTHOD oF FILLING THE INSULA- 
TION OF HOLLOW CABLES AND PrRopUCT 
THEREOF; H. W. Fisher and R. W. Atkin- 
son, Perth Amboy, N. J. App. filed Aug. 
28, 1920. High-voltage cables. 

1,418,370. ConpuIT FASTENER; J. M. Fitz- 
Gerald, Chicago, Tll. App. filed Aug. 15, 
1917. Fastener for conduit caps. 

1,418,390. DYNAMO-ELECTRIC MACHINE: A. 
H. Neuland, Glensdale, Cal. App. filed 
Jan. 23, 1918. Magnetic gear for ship 
propulsion. 

1,418,398. RecrTirier SysteM; A. C. Reid, 
Genoa, Ill. App. filed June 24, 1920. For 
charging storage batteries. 

1,418,449, ELECTRIC STARTER FOR AUTO=- 
MOBILE ENGINES; H. L. Meeder, Denver, 
Col. App. filed April 12, 1919. 

1,418,460. HEAT-STORING AND WATER- 
EVAPORATING PLANT; H. Pfenninger, 
Wadenswil, Switzerland. App. filed March 
21, 1919. By electricity. 

1,418,468. ELECTRICAL CONNECTOR; John 
taus, Cleveland, Ohio. App. filed Aug. 
27, 1919. For connecting small wires. 

1,418,477. TRANSFORMATION OF DrREcT CuR- 
RENT; M. Schenkel, Charlottenburg, Ger- 
many. App. filed March 29, 1917. Direct 
current changed to polyphase by rectifiers. 

1,418,487. KrYLEss CLtock; A. L. Sohm, 
Chicago, Ill. App. filed Sept. 18, 1919. 
Electrically wound. 

1,418,496. Evecrric Heater: F. G. Van 
Dyke, Detroit, Mich. App. filed Nov. 15, 
1920. For attaching to cups, bowls, ete. 

1,418,518. QUENCH RoTARY SPARK GAP; 
I. F. Bell, Indianapolis, Ind. App. filed 
Sept. 20, 1920. Gap inclosed by airtight 

ising. 

1,118,633. HEATING-BAR TERMINAL: G. Egly, 
berlin-Treptow, Germany. App. filed Oct. 

1, 1920. Means for attaching conductors 
» heating bars. 

1,118,650. Pree Cramp; F._1I. Johnson, 
Varren, R. I. App. filed July 3, 1920. 
or grounding conduits. 

1,418,667. CoMBINATION ELECTRIC AND GAS 
ilmater ; Carrie A. Muir, Los Angeles, Cal. 

\pp. Gled Jan. 30, 1922. For household 
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News 


Projects, Plans, Bids and Contracts, 
Contemplated or Under Way 
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New England States 


MANCHESTER, N. H.—The Manchester 
Traction, Light & Power Company has 
issued $2,059,000 in bonds, part of the pro- 
ceeds to be used for extensions and improve- 
ments. 

NEW IPSWICH, N. H.—The instaliation 
of a municipal electric light plant in New 
Ipswich is under consideration. 

BRANDON, VT.—The Public Service 
Commission has granted the Hortonia 
Power Company permission to increase its 
capital stock from $500,000 to $1,000,000. 

BOSTON, MASS.—The Boston Elevated 
Railway Company has taken out a permit 
for the erection of a new generating plant 
at the rear of 696 East First Street, to cost 
about $350,000. 

LEXINGTON, MASS.—The citizens have 
voted to install electric lamps on Albemarle, 
Arcadia and Ridge Avenues, and also on 
Webb Street. 

THOMPSONVIELE, CONN.—At a special 
town meeting held recently the proposal to 
install an ornamental lighting system was 
carried. The cost is estimated at about 
$15,000. 

WALLINGFORD, CONN.—The commit- 
tee appointed to investigate the electric 
lighting situation has decided to recom- 
mend to the Board of Electric Light Com- 
missioners that steps be taken to purchase 
power for distribution by the municipal elec- 
tric plant. The cost is estimated at about 
$30,000. 

WESTPORT, CONN. — The Vestport 
Water Company will erect a transmission 
line to Lyons Plains and Upper Weston, a 


distance of 2 miles. 


Middle Atlantic States 


AMSTERDAM, N. Y.—Arrangements are 
being made by the Adirondack Power & 
Light Company to erect a large switching 
station at the Inghams Mills power station. 

AMSTERDAM, N. Y.—The Adirondack 
Power & Light Company has applied to the 
Public Service Commission for permission 
to operate in the village of Munnsville and 
in the town of Stockbridge, and for approval 
of franchise granted the company by these 
municipalities. 

BINGHAMTON, N. Y.—The Binghamton 
Light, Heat & Power Company contemplates 
improvements to its system, including the 
installation of a 600-hp. boiler and switch- 
board at the Willow Point plant and a 
new switchboard at Noyes Island. 

BROOKLYN, N. Y.—The Brooklyn Edi- 
son Company has acquired a site, bounded 
by Third and Fourth Streets and Fourth 
and Fifth Avenues, for a@ new generating 
plant. 

BROOKLYN, N. Y.—Bids will be re- 
ceived by C. B. J. Snyder, superintendent of 
school buildings, board of education of 
school district of city of New York, Flat- 
bush Avenue Extension and Concord Street, 
Brooklyn, until June 26 for installing elec- 
tric wiring and fittings in new Public 
School 67; for installing gas and electric 
fixtures in new Public School 54, both in 
Brooklyn; for installing electric equipment 
in new Public School 54 on Hillside Ave- 
nue and 127th Street, Richmond Hill, and 
for installing electric equipment in new 
Public School 102 on Van Horn Street, 
borough of Queens. Plans and specifica- 
tions may be obtained at the Brooklyn 
branch of board of education, 131 Livings- 
ton Street, and at branch office 69 Broad- 
way, Flushing. 

BUFFALO, N. Y.—The Inland Lakes & 
River Transit Company contemplates build- 
ing several electric, steel and self-propelling 
barges for operation on the barge canal 
between Buffalo and New York City, to 
cost $150,000 each. C. A. Swigent, Marine 
Trust Building, is manager. 

BUFFALO, N. Y.—The Buffalo General 
Electric Company has awarded contracts 
to Huntley & Derdenger, Electric Building. 
for the erection of a substation at Main 
and Hertel Streets and for an outdoor 
switching station, 200 ft. x 400 ft., at its 
Tonawanda power plant. 





LA SALLE, N. Y¥.—The Walmore Elec- 
tric Light Company, Sanborn, has applied 
to the Niagara Town Board for a franchise 
to furnish electricity in the township. 

NEW YORK, N. Y.—The New York Edi- 
son Company has awarded a contract to 
the Louis Weber Building Company, 342 
Madison Avenue, for the erection of an 
addition to its substation at 100 Water 
Street. 

OLEAN, N. Y.—The Niagara, Lockport 
& Ontario Power Company, Buffalo, has 
received permission from the Public Service 
Commfssion to purchase the property of 
the Olean Electric Light & Power Company. 
A transmission line will be erected from a 
point near Buffalo to Olean, to cost about 
$600,000. 

POTSDAM, N. Y.—The St. Lawrence 
Transmission Company will erect a trans- 
mission line from the power plant at Han- 
nawa Falls to Parishville to furnish elec- 
trfcity in that village. 

WATKINS, N. Y.—Steps have been taken 
by the Commissioners of Watkins Glen 
for the installation of an electric lighting 
system in the Glen. 

CAPE MAY, N. J.—The plant and hold- 
ings of the Stone Harbor (N. J.) Electric 
Light & Power Company will be offered for 
sale on July 7 by Edgar W. Hunt, special 
master in bankruptcy. 

CHAMBERSBURG, PA.—The Council 
has awarded a contract to Quigley Hofer, 
Chambersburg, for the erection of a mu- 
nicipal power plant to cost $123,000. A. 
C. Wood, Stock Exchange Building, Phila- 
delphia, is engineer. 

McKEE’S ROCKS, PA.—A _ one-story 
power house will be erected in connection 
with the new local vaseline plant of the 
Chesbrough Manufacturing Company, 17 
State Street, New York City, to cost about 
$500,000. The Hunting-Davis Company, 
Century’ Building, Pittsburgh, is architect. 

NORRISTOWN, PA. — The Worcester 
Electric Transmission Company and the 
Lower Providence Electric Transmission 
Company, recently organized, are planning 
to erect and operate electric transmission 
systems in Montgomery County. 

PHILADELPHIA, PA.—The R. B. Dutt 
Company, 1726 Mascher Street, will build 
a one-story power house at its dye works. 


PHILADELPHIA, PA.— The Philadel- 
phia Suburban Gas & Electric Company 
has issued $700,000 in bonds, part of the 
proceeds to be used for extensions and 
improvements. 

PHILADELPHIA, PA.—The Philadelphia 
Electric Company has awarded a contract 
to Irwin & Leighton, 126 North Twelfth 
Street, for the erection of a one-story and 
two-story substation at Fifth and Federal 
Streets, 25 ft. x 65 ft. and 29 ft x 63 ft. 
respectively. Bids have been asked for the 
construction of a similar substation at 
Fifty-sixth and Race Streets. 

PITTSBURGH, PA.—The West Penn 
Power Company contemplates the erection 
of three 22,000-volt transmission lines and 
— telephone lines across the Allegheny 
tiver. 

PITTSBURGH, PA.—A number of elec- 
tric companies are being organized by C. P. 
Morrison, E. P. Griffiths and J. R. McNary, 
435 Sixth Avenue, to construct and operate 
power and light systems in different town- 
ships, as indicated by the name, as follows: 
The Kilbuck Township Light Company, the 
Stowe Township Light Company, the Ken- 
nedy Township Light Company, the Robin- 
son Township Light Company, and the 
Neville Township Light Company. 

RIDGWAY, PA.—The Keystone Power 
Corporation contemplates building an addi- 
tion, 100 ft. x 100 ft., to its local plant. 

YORK HAVEN, PA.—Work will soon 
begin on extensions to the local plant of the 
York Haven Water & Power Company. The 
plans provide for doubling the capacity of 
the plant, to cost about $1,000,000. 

WOMELSDORF, PA.—The Womelsdorf 
Electric Company, recently organized, has 
acquired the local municipal power plant. 
Extensions and improvements will be made 
to the system, including the erection of 
new lines, 

ILCHESTER, MD.—The Thistle Cotton 
Mills, Ine., will build an electric power 
plant at its textile mills. Charles M. Sears 
1s secretary. 

BOYDTON, VA.—The erection of a trans- 
mission line to connect Halifax and Char- 
lotte, to cost about $50,000, is under con- 
sideration by the Staunton Power Company. 
E. L. Baptist is secretary. 

HAMPTON ROADS, VA.—The purchase 
of coal and ash-handling equipment for 
the local naval base (Specification 4,663) 
is under consideration by the Bureau of 
Yards and Docks, Navy Department, Wash- 
ington, D. C. 
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WASHINGTON, D. C.—Bids will be re- 
ceived by the Bureau of Supplies and 
Accounts, Navy Department, until July 5 
for 54,300 flashlights and batteries for 
maotere and Western navy yards. (Sched- 
ule -) 





North Central States 


FLAT ROCK, MICH.—A _ power plant 
will be erected in connection with the new 
glass-manufacturing plant to be _ erected 
here by the Ford Motor Company, Detroit, 
to cost with machinery about $1,000,000. 
Albert Kahn, Marquette Building, Detroit, 
is architect. 

CLEVELAND, OHIO.—The Cleveland 
Illuminating Company contemplates exten- 
sions and improvements during the year, 
to cost about $4,000,000. 

CLEVELAND, OHIO.—Preliminary plans 
are being prepared by H. L. Porter, archi- 
tect, 1900 Euclid Avenue, Cleveland, for 
a widows and orphans’ home for the Army 
and Navy Union, consisting of a one, two 
and three-story hospital administration 
building, officers’ quarters, gymnasium, 
academic school, library, church, twenty- 
four cottages, power house, workshop, etc., 
to cost about $5,000,000. E. McGeorge and 
A. G. Simon, 1900 Euclid Avenue, are engi- 
neers, E. Jeffrey, national commander 
Army and Navy Union, 1403 West Third 
Street, Cleveland, is in charge. 

PAINESVILLE, OHIO.—Plans are being 
prepared for an addition to the municipal 
electric plant, to cost about $50,000. Had- 
low & Hick, Finance Building, Cleveland, 
are engineers. 

EVANSVILLE, IND.—The 
diana Gas & Electric Company will build 
an addition to its local power plant, and 
make extensions to the system to cost about 
$700,000. A new 8,500 kw. generator will 
be installed at the local power house. 


CHICAGO, ILL. —Hetzel & Company, 
1739 Larabee Street, will build a power 
house at their meat-packing plant on 
Mohawk Avenue, 70 ft. x 120 ft., to cost 
about $60,000. 

KEWANEE, ILL.—Bonds to the amount 
of $125,000 have been voted for the installa- 
tion of a municipal electric light plant. 

EAU CLAIRE, WIS.—The Chippewa 
Power Company has issued $1,800,000 in 
bonds, part of the proceeds to be useed for 
the construcion of a hydro-electric plant on 
the Chippewa River, to be operated by 
Wisconsin-Minnesota company under a 
thirty-year lease. The plans call for an 
initial installation of 15,000 hp., with an 
ultimate capacity of 20,000 hp. 


FOND DU LAC, WIS.—The Middle West 
Utilities Company, Chicago, has acquired 
the Eastern Wisconsin Electric Company 
and will make exténsions and improvements 
to the system. 

GREEN BAY, WIS.—The Wisconsin Pub- 
lic Service Company contemplates extend- 
ing its transmission line to Duck Creek. 


LODI, WIS.—The Lodi Utilities Com- 
pany contemplates the erection of an elec- 
tric transmission line in Columbus County 
to connect adjacent towns, to cost from 
$40,000 to $50,000. W. F. Groves is inter- 





Southern In- 








ested in the company. 

MARINETTE, WIS.—The Menomonie & 
Marinette Light & Traction Company Is 
planning to extend its power and light 
service on the shore drive south of Mari- 
nette. 

PINE CITY, MINN.—The Eastern Min- 
nesota Light & Power Company contem- 


plates the erection of a new local power 
plant. Extensions and improvements will 
also be made to the power plant at Milaca, 
Minn. 

FORT DODGE, IOWA.—The Fort Dodge 
Yas & Electric Company is preparing plans 
for the erection of a 5,000-kw. power plant, 
to cost about $600,000. The plans provide 
for the installation of a second unit in the 
future. 

WATERLOO, IOWA.—The Rath 
ing Company will build a one-story 
house at its local factory. 

KANSAS CITY, MO.—A_ power 
will be erected at the Unity School of 
Christianity at Tracy and Tenth Streets. 
Elmer E. Boillot, Scarritt Building, is 
architect. 

ST. LOUIS, MO.—A power house will be 


Pack- 
power 


house 


erected in connection with the proposed 
new pottery on a site near St. Louis, to 
cost about $300,000, to be established by 
a company now being organized by W. 58. 


Ozark Iron Ore 
Poplar Bluff, 


Hooper, president of the 
& Manufacturing Company, 
Mo., and associates. 

ELLINWOOD, KAN.—Contract for the 
installation of a municipal ornamental 
street-lighting system has been awarded to 
the Ellinwood Electric Company. 
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KANSAS CITY, KAN.—Contract hasSsas City, Kan., for the construction of a 


been awarded to the E. A. Brown Electric municipal electric plant. H. G. Olmsted & 
Company, 715 Minnesota Avenue, for the Company, Tradesmen’s National Bank 
installation of an ornamental street-light- Building, Oklahoma City, are engineers. 
ing system in the district north of Eigh- FORT WORTH, TEX. — The 


teenth and State Streets, to cost $42,500. 





Southern States 


HOBGOOD, N. C.—The Council is con- 
sidering an issue of $10,000 in bonds for 
the construction of a municipal electric 
light plant. 

WILSON, N. C.—Plans are under _con- 
sideration by the Municipal Electric Light 
Department to extend the transmission lines 
of the municipal electric light plant to the 
towns of Middlesex and Bailey to furnish 
electrical service. 

SUMTER, S. C.—The City Council has 
decided to install an ornamental lighting 
system on Main and Liberty Streets in 
the business section. 

ATHENS, GA.—The Council is consider- 
ing the installation of an ornamental light- 
ing system in the business district. 

COLUMBUS, GA.—The Columbus Elec- 
tric & Power Company has issued $1,500,- 
000 in bonds, part of the proceeds to be 
used for extensions and improvements. 

COCOANUT GROVE, FLA.—Bonds to 
the amount of $10,000 have been voted for 
Ear eremane to the electric lighting sys- 
em, 

JACKSONVILLE, FLA.—The City Com- 
mission has engaged the Scofield Engineer- 
ing Company, Philadelphia, as consulting 
engineer in connection with the proposed 
extensions to the municipal electric plant, 
including the installation of a 10,000-kw. 
generator. The cost is estimated at $280,000. 


PUNTA GORDA, FLA. — Preliminary 
plans are being considered for the erection 
of a new municipal light and power plant. 

QUINCY, FLA.—Bids will be received 
by the City Council until July 18 for exten- 
sions and improvements in the municipal 
power plant, including one 210-kva. electric 
generator direct-connected to ‘“Unafilow’”’ 
engine; three-panel switchboard; two cen- 
trifugal pumps, motor-driven; one 500-hp. 
feed pump and heater; one air compressor, 
motor-driven; One condenser, and one 
200-hp. return tubular boiler. The J. B. 
McCrary Engineering Corporation, Atlanta, 
Ga., is engineer. J. P. Smith is clerk of 
Council. 

ST. PETERSBURG, FLA.— Bonds for 
$300,000 have been approved for the con- 
struction of a municipal power plant and 
system. 

CHATTANOOGA, TENN.—The Dixie 
Spinning Company will build a power house 
in connection with its proposed local textile 
mill, to cost about $500,000. 

DUCKTOWN, TENN.—The Ocoee Copper 


Company, Volunteer Life Building, Chat- 
tanooga, Tenn., will build a power house 
in connection with its new flotation plant, 


to cost about $200,000. J. L 
president. 

GRAYSVILLE, TENN.—The Dixie Coal, 
Lime & Clay Products Company will build 


Carter is 


a power house in connection with its pro- 
posed local brick plant. O. E. Thomas is 


president. 


ALICEVILLE, 
organizing a company 
operate a hydro-electric power plant on 
the Sipsey River, with local distributing 
system, to cost about $75,000. 

ANNISTON, ALA.—The installation of 
an ornamental lighting system in the busi- 
ness section is under consideration. 

ARTESIA, MISS.—The installation of a 
municipal electric light plant is under con- 
sideration. 

HATTIESBURG, MISS.—The Love Lum- 
ber Company, Poplarville, Miss., contem- 
plates the erection of a new power house 
at its local plant. R. N. Stadman is presi- 


ALA.—J. V. Park is 
to construct and 


dent. 

CAMDEN, ARK.—The Council voted to 
install an underground conduit system on 
Washington and Adams Streets, to cost 
about $20,000. 

DUNCAN, OKLA. — Contract has been 


awarded to the Merkle 
pany, Kansas City, Mo., 
tion of a distributing 
mental street-lighting 
Mullergren, Gates 
Mo., is engineer. 


Machinery Com- 
for the construc- 
system and orna- 
system. Arthur L. 
Building, Kansas City, 


FAIRLAND, OKLA.—Bids will be re- 
ceived by the Board of Trustees. until 
June 30 for the erection of an _ electric 
distributing system in Fairland. H. G. 


Olmsted & Company, Tradesmen’s National 


3Zank Building, Oklahoma City, are engi- 
neers. 
GAGE, OKLA.—Contract has been 


awarded to E. A. Brown & Company, Kan- 


Magnolia 
Petroleum Company is planning to install 
a series of electrically operated pumping 
stations in connection with its pipe line 
from Fort Worth to Corsicana. 





Pacific and Mountain States 


SPOKANE, WASH. — The - Washington 
Water Power Company, we are informed, 
does not contemplate the construction of 


a new hydro-electric plant at lower Spokane 
Falls or rebuilding its plant at the Monroe 
Street Bridge, as reported in the issue of 
June 17. The company may make some 
repairs at the latter plant this season. 

PORTLAND, ORE.—The present steam- 
driven power plant of the Portland Rail- 
way, Light & Power Company is to be 
dismantled and replaced with a 3,000-kw. 
turbo-generator. New boilers and auxiliary 
equipment will also be installed. The cost 
is estimated at about $170,000. 








WHEELER, ORE.—Harvey E. Rinehart, 
Wheeler, is organizing a company to con- 
struct and operate a hydro-electric power 
plant on Classic Lake, with transmission 
and distributing system. Application for 
permission has been made to the State 


Engineer. 

BAKERSFIELD, CAL.—Plans are being 
prepared for the installation of an orna- 
mental lighting system on Chester Avenue 
from Fifteenth to Twenty-fifth Street. 

BUTTONWILLOW, CAL. — The San 
Joaquin Light & Power Corporation, Fresno, 
contemplates an addition to its local steam- 
driven power plant, to cost about $1,250,000, 
including equipment. 


LOS ANGELES, CAL.—The_ Southern 
California Edison Company will build a 
two-story substation on Moulton Street, 


near Main Street, to cost about $40,000. 
LOS ANGELES, CAL.—The Mutual Dairy 
Company will build a power house in con- 


nection with its new bottling plant at 
Naomi and Walnut Streets. Clifford <A 
fruesdell, Jr., Purington & Newton, San 
Fernando Building, are engineers. 

LOS ANGELES, CAL.--The Lighting 
and Power Bureau will install ornamental 
lamps on portions of Hayworth Avenue, 


North Main Street and Buckingham Road 
i LOS ANGELES, CAL.—The Little Rock 
Power & W ater Company, Chapman Build- 
ing, has applied to the State Water Power 
Commission for permission to build a hydro- 
electric power plant to develop 2,440 hp., 
at a cost of about $350,000. 
_MARE ISLAND, CAL.—The Bureau of 
Yards and Docks, Navy Department, Wash- 
speton, D. ee contemplates extensions to 
1€ power house at Mare Island (Speci- 
fication 4,665). _— 

TRACY, CAL.—The Banta-Carbona Irri- 
gation District contemplates the installa- 
tion of new electric pumping machinery, 
etc., to cost about $250,000. 


BOISE, IDAHO. — The Power 
Commission has granted the city of Boise 
a preliminary permit for the use of certain 
lands in and out of the Payette National 
Forest for the’construction of a municipal 
hydro-electric plant on the north and south 
forks of the Payette River, near Banks, 
to develop 12,000 hp. 

HOLBROOK, ARIZ.—The Holbrook Light 
& Power Company has been granted per- 
mission by the Public Service Commission 
to issue $30,000 in capital stock, part of 
the proceeds to be used for the installation 
of an oil-engine-driven unit. 

CASPER, WYO.—The Natrona Power 
Company has awarded a contract for th 
construction of a new power house on East 
Railroad Street between Beach and Kim- 
ball Streets. 

CASPER, WYO.—A power house will b: 
constructed in connection with the proposed 





Federal 


new oil refinery (in this section) of th 
Texas Company, 17 Battery Place, New 
York, N. Y., to cost about $500,000. 
Canada 
BURGOYNE, ONT.—The Ontario Hydro- 
Electric Power Commission, Toronto, is 


considering a -hydro-electric development 
on the Saugeen River at Burgoyne, to cost 
about $500,000. <A. Jeffrey, 190 Universit) 
Avenue, Toronto, is engineer, 
PAPINEAUVILLE, QUE.—The Papineau- 
ville Electric Company, Portage de la 
Nation, is planning to erect a new local 
power house, to cost about $30,000. 
GALT, ONT.—Plans are being prepared 





by the Hydro-Electric Power Commission 
for erecting a 2,200-volt transmission lin 


in rural districts, to cost about $28,000 


A. B. Scott is engineer. 
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Stone & Webster Power Stations 


STONE & WEBSTER have 
designed and built steam 
power stations of all sizes 
and for all classes of ser- 
vice, totalling more than 
a million horse power. Of 
this capacity, half is in sta- 
tions of over 50,000 Kw. 
but in numbers two thirds 
of the stations are of less 
than 10,000 Kw. 


Stone & WEBSTER 


INCORPORATED 


BOSTON NEW YORK 
CHICAGO CLEVELAND 
SAN FRANCISCO PITTSBURGH 
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Western Electric Western Electric 


_ Exhaust Fans Ventura Type Exhaust Fan 
12 in. and 16 in. diameter 48 in. diameter and smaller 


Western Electric Ventilating (Exhaust) Fan 


—for greater comfort in places of recreation 


—for comfortable working conditions and 
increased production in shops 


Ventilating and Exhaust Fans are closely allied to profits. 
The alliance is steadfast whether it is born in a smithshop 
or a fashionable restaurant—an office or a motion picture 
theatre. 


Just as dust, heat, and vitiated air reduce production, so 
close, warm restaurants and theatres present little attrac- 
tion to pleasure seekers and consequently less profits to 
their owners. 


The obvious benefits of ventilating and exhaust fans create 
conditions conducive to greater industrial productivity 
and greater profit from pleasure seekers. 
Western Electric Ventilating (Exhaust) Fans are obtain- 
able in sizes and capacities to meet every requirement 
from that of the kitchen in the home to the smithshop 
-and paintshop whose floor space is acreage. 
Near you is a Western Electric Distributing House. Our 
Specialists are offered to assist in determining the most 
suitable layout and equipment for an efficient ventilating 
system. ‘There are 48 of these Houses in strategically 
located cities throughout the country. 
NATIONAL 
ELECTRICAI 


“"" Wostern Electric 
Company 


OFFICES IN ALL PRINCIPAL CITIES 
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Remove Any Blade or Jaw 
In 3 Minutes 


Individual Base Construction Insures Low 
Maintenance Cost and Prevents Base Breakage 


Rapid, easy, inexpensive replacement 
of all current carrying parts is one of 
the several unusual features of the new 
80000 Series. 


All parts are separately mounted on in- 
dividual bases of moulded insulating 
material and are removable from the 
front of the box. Dismantling is not 
necessary for repairs. The absence of 
slate eliminates excessive weight, broken 
bases, shorts due to the metallic veins 
often present in slate, and gives a more 
substantial switch. 


Sguare D 
Patented Cover Control 


In addition to the common “interlocking” 
feature, the new Square D has another 
feature that appeals to production men: 
The Square D key permits authorized 
persons 1o inspect the switch without 
interrupting the circuit and to operate 
the switch with the cover open. The 
same key locks the cover permanently 
shut if desired. 


Positive Contact Always 


Enclosed and protected against dirt, dust 
and grease, the powerful quick make and 
quick break mechanism of this new 
switch always functions properly. 
Danger of burned blades and arcing is 
practically eliminated. Yet if blades do 
blister, the Square D multi-spring jaws 
still insure positive contact. And the in- 
sulated steel crossbar will neither char, 
split, nor warp out of alignment, as fibre 
bars eventually will. 


Ample space at the top and bottom of 
the box and easy-wiring end plates with 
knockouts or bushings which accommo- 
date any kind of open or conduit wiring 
make this new Square D easy to install. 


See This Newest Switch Today! 


This new Square D represents the ultim- 
ate development of the safety switch. 
To see it—and operate it—just com- 
municate with our nearest office. A 
representative will call and show you 
why it is the one switch you will ultim- 
ately sell or install. 


SQUARE D COMPANY, DETROIT, U.S. A. 


PERU, INDIANA 


WALKERVILLE, ONTARIO 


(14) 


BRANCH OFFICES 


New York 
Chicago 


Philadelphia 
St. Louis 


Boston 
Cleveland 


Square D 


FOR AUTHORIZED 
PERSONS 
ONLY 


Atlanta 
Milwaukee 


Buffalo 
San Francisco 


Cincinnati 
Montreal 


Pittsburgh 
Toronto 
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Protective covers for line 
terminals prevent shocks 
and shorts. Optional. 


Only authorized persons 
having key can open the 
box when the switch is on. 


ie 








Powerful quick make and 

quick break mechanism 

enclosed to prevent clog- : 
ging by dust etc. 


Safety Switch 
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States enforcing the use of en- 
closed externally operated switches. 
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\\ \ 
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States in which many principal 


)\ Seah Se Why Compro for Every 
State in the Union? 


Already California, Kansas, Michigan, Wisconsin, Illinois, Indiana, Penn- 
sylvania and West Virginia have passed laws making compulsory the use 
of totally enclosed switches. Large cities in a score of other states have 
done likewise. A few years more and switches which protect against fire 
and accident will be required in every state. 


And whether you’re standardizing on a “AA,” “A” or “B,” there is a 
Compro to meet every requirement. 


One switch, however, which stands out strongly as possessing those quali- 
ties which will soon make it the leader among safety switches, is the 
C.ass “A” type Compro. 


Here is a switch that absolutely eliminates contact with current carrying 
parts—has provision made for locking or sealing—and permits of fuse 
renewal through opening shown in the cover although it is impossible to 
cpen fuse compartment without first opening switch, or to close switch 
without first closing the fuse opening. Moreover, the fuse base and 
holder are detachable for connecting the wiring. 

Investigate this and other Compro Switches. Catalog 3 containing 116 
pages on safety switches will bring you full details. Every plant superin- 


tendent, electrical engineer and purchasing agent needs this book on his 
shelf. Write today. 


The Wadsworth Electric Mfg. Co. 


Incorporated 


Covington, Ky. 





BRANCH OFFICES: 
New York City Chicago, Ill, Boston, Mass. Pittsburgh, Pa, 
50 Church St. 559 West Monroe St. 176 Federal St. 422 First Ave. 


NULLA 


: . ‘ ae s UMN isis, Oa ice os biaid SIR ce Ra SRO OR Cae ee we se Us. Oe RE Re 
Wadsworth Electric Mfg. Co, Covington, Ky. 
MORI acess hte LA e go ais MAG hn Cae a oe hee elD ot ore eee he dee 
Gentlemen: 
: B bd NN et Vig ivith CRO YR OCA ES OM ON Sateen eae M ais 
Please send data and prices on Compro Switches that 
UT igi viG dns as Pn GO Mat AeA eee Bova einie tein GOR ore eee L.A 


promote safety and economy. 


See eB aR O GE RBS SS SSS SSR SESS SK KCBS O CS SS SR SES BB BSS SS SS SS BSS ST CECE ESET ee ee ee 
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Announcing the New Triumph Type “R” Panel Board 


len 


Per a 





Safety where Safeness is needed 


The development of safety panel boards 
for residences has heretofore been greatly 
out-distanced by the improvement in 
those for business and industrial uses. Yet, 
where is safety of more vital importance 
than in the home? Women and children 
with the present equipment and without 
knowledge of the danger, coming in con- 
tact with the house circuit fuses can be 
painfully burned. 


Recognizing the existence of this men- 
ace, we have devised a Residence Panel 
Board that is absolutely safe in every par- 
ticular. It is the new Type ‘‘R”’ Tri- 
umph Panel Board. 


Every live contact, every wire and piece 


of current-carrying metal has been cov- 
ered securely and permanently. With 
even the most careless handling there is 
not the slightest possibility of electric 
shock or shorting. 


This thorough protection will give this 
new member of the Triumph Line in- 
stant acceptance. It has other advantages 
resulting from a complete standardization 
of all the varied types of residence panel 
boards into one standard unit—one panel 
board to fit 2// requirements. 


This new design saves in manufacturing 
cost by increased production, in a greatly 
decreased selling cost and in simplified 
installation. 


The new Triumph Type “R” ready for delivery 
soon. F ull description, prices and specifications 
in our Bulletin No.27—send for your copy now. 


DisTRICT OFFICES: 
Detroit, New York, Dallas, 
Minneapolis, Kansas City, 
Cincinnati, New Orleans, 


Arank Adam 


MANUFACTURERS ALSO OF: 
Major systems, panel 
boards and cabinets. knife 
switches, safety switches, 
fan hanger outlets, reversi- 


Lee Anation, beatles ELECTRIC COMPANY Ae Gand B.C, Disteibu 
ion Switchboards. 


ST. LOUIS 





The Triumph Line of Standardized Safety Panel Boards 
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of endeavor, consists of trifling details worked out with care and skill. 
Details that would seem inconsequential even to the engineer accustomed 
to painstaking care, become of great importance in the finished meter. 


Pr cendeavor in the manufacture of watthour meters, as in all other lines 


Instruments of precision, carefully made and carefully used in the laboratory 
are the object of long study on the part of scientists and engineers. And they 
require the most careful handling 1f their delicate accuracy is to be retained. 


What, then, of the instrument often placed in unfavorable locations, subject 
to variations from normal line conditions, receiving only periodic attention, and 
depended upon for a high degree of accuracy. The care and attention must be 
concentrated upon watthour meter design and construction in the factory, so 
that there will be no need for frequent attention afterwards. 


We would not imply that Duncan Meters are perfect, nor do we think any 
other manufacturer would allow that claim to be made for his products. But we 
do know that the care and skill in details of design and in many operations of 
manufacture go to the utmost lengths to secure superior service from Duncan 
Meters. These things are all details, many of them seemingly unnecessary, 
but they make Duncan Meter performance a very close approach to perfection. 


To meter engineers and utility managers who are interested, we will be glad 
to describe the distinctive features of Duncan Meters. Or, we will refer you to 
users who know from experience the superior accuracy and long time service 
that our care of manufacture insures. 


Duncan Electric Manufacturing Co. 
Lafayette, Indiana 
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ON Dit: 


“STANDARD” 
SEMAPHORES 


LOAD BY TEMPERATURE 





The load transformers will carry depends upon their 
temperature. In some climates they can be operated 50% 
and more above their rated capacity without damage. 


Loading by temperature secures a greater net return from 
distributing systems with the same core loss. It cuts down 
the investment and overhead. 





Temperature indications can best be secured by the use of 
CONDIT “Standard” semaphores with their double in- 
dication. They tell you when excess capacity is available. 


They take the temperature at the vital spot—an important 
detail for reliability. 


They are simple in construction, accurate and reliable in 
operation, visible and easy to install. 


They provide an economical, efficient, and safe method 
of transformer loading. 


Have us tell you more about them. 


Write to Dept. S 





Sold exclusively by 
CONDIT ELECTRICAL MFG. CO. 
BOSTON 27, MASS. 


Represented in Principal Cities of U. S. 
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Would You Build Your Own Detieshile? 


OULD you build your own automobile or truck, 
motor or starter, just because you had a man on 
the payroll who was handy with tools? In 
these days of highly developed automobile manufacture 


eH 





and dependable service it is not economical to use up 
time in building a car in your own shops. 





- TYPE J143 Just so with station switching and bus support equip- 
ment. A specialized organization, devoting its entire 
time to the design and construction of a particular class 
of equipment, builds better equipment and gives ‘greater 
service. The substantial 





oe character of the equipment 
. produced, the accuracy with 
which it meets your condi- 

tions and the continued low 

maintenance expense as- 





TYPE J 341 : 
sured by this specialized 


manufacture all make it 
desirable. 





«ES So DELTA-STAR is such an or- 


ganization. Our “Unit Type” 
Switchboard and switching 
equipments have behind them a 
specially trained organization 
and a record of service that 


pirat kaa means dollars to you. 





Write for our catalogs and 
see for yourself why DELTA- 


. ‘ 2 Unit-Type Bus Support with Fitting 
STAR equipment is the kind to to Clamp Beam Up to 24 Inches 
use Adjustable Top and Bottom 


STARS 


UNIT- TYPE.INTERGHANGEABLE PARTS 





TYPE J-363 
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No “Customer Ownership Campaign” Can Succeed 


Without Skillfull Advertising 





A Unit-Type Substation Continually Advertising the Public Utility with a Frank, Direct, Telling Message. 


A successful utility executive says: 


“No customer-ownership campaign can succeed without 
skillful and adequate advertising. The very nature of the 
undertaking makes it necessary to address the whole 
public and to carry the message to every person in the 
community who can be induced to receive it. Upward 
of one-half of the whole equipment needed for customer- 
ownership effort consists of advertising—newspaper, 
direct-by-mail, follow-up literature, etc. The advertising 
necessarily covers the whole basis of approach to the pub- 
lic. If the advertising is out of line with public accept- 
ance, if it presents the innovation in a bungling manner, 
or if it is overdone or underdone in quantity, success can- 
not be expected.” 


A Real Effective Advertisement 


is a neat steel tower outdoor substation. It adds the im- 
pression of dignity to the fascination which always, in 
the mind of the public, is attached to high voltage elec- 
tricity. 


To the small town citizen the impression made by the 
local outdoor substation represents his conception of the 
public utility company and every individual in the town 
sees the substation time and again—it is an advertisement 
every day in the year. Why install a shaky looking wood 
pole substation when there is so much at stake? 


DELTA-STAR ELECTRIC CO., 2433-59 Fulton Street, Chicago, III. 


Manufacturers of High Tension Equipment 


New York, N. Y., 25 Broad St. 
Boston, Mass., 294 Washington St. 
Rochester, N. Y., 119 Main St., E. 
Syracuse, N. Y., City Bank Bldg. 
Buffalo, N. Y., 595 Ellicott Square 
Kansas City, Mo., Interstate Bldg. 
St. Lou's, Mo., Railway Exchange 
Salt Lake, Utah, 313 Dooly Bldg. 


DEL. 


Los Angeles, Cal., 






Toronto, Ont., 67 Yonge St. 

Indianapolis, 518 Trae. Term. Bldg. 
S-attle, Wash., Hoge Bldg. 

Philadelphia, Pa., 1333 Real Estate Trust 
Columbus, Ohio, 600 Joyce Realty Bldg. 
Minneapolis, Minn., 310 Security Bldg. 
411 South Main St. 
Deuver, Colo., 1633 Tremont St. 


“STAR 


UNIT-TYPE INTERCHANCEABLE PARTS 


Pittsburgh, Pa., Union Areade 

Soc. Francaise Ohio Brass & Electric, 
7 Rue de Tilsitt, Paris, France. 

A/S, Kraftoverforing, Kristiania, 
Norway. 

Carrick Wedderspoon & Co., 
Christchureh, New Zealand. 


HIGHTENSION 
EQUIPMENT 




























14 ELECTRICAL WORLD VoL. 79, No. 25 


KEYSTONE 


PINS 
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Keystone Round Top Wood 


Cross Arm Type. 
This type of Keystone 





y.... | 4,900,000 


— Angle Cross | 
rms. 
n Use 


No man needs better proof of the su- 
perior qualities of Keystone Truss Pins 
than “2,000,000 in use.” They provide 
Security — Sturdiness — Reliability and 
Mechanical Safety—all that their trade- 
name “Keystone” implies. You'll see 
them on pole tops, the world over, giving 
full satisfaction to the men who pur- 
chased them. 


Keystone Flat Top 
Wood Cross Arm Type 





Send for data sheets 





ELecTrRIc SERVICE Supp.ies Co. 


Manufacturer of Railway Material and Electrical Supplies 


PHILADELPHIA NEW YORK CHICAGO 
17th and Cambria Streets 50 Church Street Monadnock Building 


Canadian Distributors: Lyman Tube & Supply Co., Montreal, Toronto, Winnipeg 
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Lightning Arresters 
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44,000 Volt, Form.1, Type H Arresters 








4435 RAVENSWOOD AVENUE 


New York, 50 Church St., Room 2070. 
Buffalo, 950 Ellicott Square Bldg. 
Boston, Mass., 88 Broad St., Room 910 












DISCHARGE GAP 
WITH MAXIMUM 
RESISTANCE ) 


SERIES FUSE 


\ 


\ 


ae 

| | 

f %. NO RESISTANCE 
\ 


LINE : . Cn. 
d, ; ) {s 
a ) FUSED 
~ GAP 
HIGH SPEED GAP 
GROUND 
nd CONNECTION 


Form 3A, 25,090 Volt Type H Arresters 


Instantaneous Relief Without 
Disturbance to the System 


Effective Protection is only secured from a Lightning 
Arrester which successfully discharges the high poten- 
tial surge, prevents the excessive flow of dynamic or 
generator current, and does this without itself producing 
other disturbances on the system. 


S&C Type H Graded Resistance Sphere Gap 
Lightning Arrester consists of a Horn Gap with a 
Subdivided Resistance so arranged that the discharge 
adjusts itself automatically to the correct value of 
resistance according to the energy capacity of the dis- 
charge. That this ingenious arrangement of the resist- 
ances effectively handles discharges of large or small 
volume is attested to by the every-day operation of the 
S&C Type H Arrester on important circuits of many 
of the largest utilities in this country, where they have 
been in operation for years. 


Are you getting this class of protection on your important 
high voltage lines? 


CHICAGO, ILLINOIS aA 


St. Louis, 1004 Federal Reserve Bank Bldg. 
Kansas City, 717 Bryant Bldg 
Omaha, Nebr., 513 Electric Bldg 





Seattle, Room 1427, L. C. Smith Bldg 
Portland, 308 Lewis Bldg. 
Winnipeg, Man., 703 Confederation Life Bldg 


Pittsburgh, Pa., 1306 Keenan Bldg Denver, Colo., Denham Bldg Vancouver, 609 Credit Foncier Bldg 
Cleveland, ‘Ohio, 1202 Illuminating a Los Angeles, 311 I. W. Hellman Bldg Toronto, 24 Adelaide St., East 
Minne: apolis, 915 Metropolitan Life Bl San Francisco, 76 Folsom St Montreal, 134 Coristine Bldg 
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Westinghouse Disconnecting Switches ready for shipment 

























Discriminating Engineers Specify 
Westinghouse Type S Disconnecting Switches 


BECAUSE they stand up under the 


enormousmechanicalstrainsincident 
to severe short circuits. 


One of the most complete and exhaustive series of tests 
ever run on disconnecting switches emphasizes these 
important characteristics of the type S switch: 


A lock that is absolutely dependable. 
The lock cannot fail thermally because it carries no current. 


The lock is not supported by, and is separate mechanically 
from the break jaw, so that possible spreading of the jaw 
blades cannot unlatch it. 


Mechanical stresses, which act to spread the insulators 
apart and to blow the switch blade open—only tighten the 
grip of the Type S latch. 


The hinge jaw blades are solid (not split) preventing the 
hinge bolt from pulling out with the resultant opening of 
the circuit at the hinge jaw. 


The hinge and break jaws are permanently sweated and 
pinned to jaw blocks. 


The large head and broad base of the insulators furnish 
sturdy mechanical support. 


Ample cross section of copper parts and rugged construc- 
tion cf all fittings, assure the full utilization of all the 
other superior puints of construction. 


200Amperes,25000Volts 


Westinghouse Electric & Manufacturing Company 
East Pittsburgh, Pa. 


ESTINGHOUSE 
ELECTRIC 


Westinghouse 
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Westinghouse 
Porcelain Strain Insulators 


Manufactured by 
Wet and Dry 


Processes. 





For high and low 


voltage service 


Westinghouse Porcelain Strain Insulators 
are made of a grade of porcelain much superior 
to that ordinarily used for such appliances. 
Their glaze is of a uniform brown color so that 
the insulators do not readily attract attention. 
Sharp corners, that would be apt to chip, have 
been avoided, and the shape of the grooves is 
such that the wires lie naturally in them. 







Tensile Strength 
Greater than Cable 


Large creepage distance between the cables is 
also provided. 


These insulators will stand more strain than 
the cable ordinarily used in line construction. 
For this reason the danger of breaking is en- 
tirely removed. 


There is a size and design to meet every 
service requirement for dead ending lines, and 
for insulating guy wires. 


Westinghouse Electric & Manufacturing Company 


Agents for Westinghouse High-Voltage Insulator Company 
Successors to Pittsburgh High-Voltage Insulator Company 


General Office and Works, Derry, Pa. 





Westinghouse 
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—— Westinghouse 
————— Power Transformers 


The main transformer installation at the Colfax Station of the 
Duquesne Light and Power Co. consists of four Westinghouse 
23,600 kv-a. transformers, stepping up the generated voltage of 
12,000 volts to 66,000 or 132,000 volts. 

The station transformers consist of three Westinghouse 833 
kv-a. units, stepping the current down from 12,000 to 2,300 volts. 
In addition to these, the starting, station lighting and auxiliary 
power transformers are all Westinghouse. 

The main transformers in this station have a rated capacity 
greater than any single-phase, two winding transformers here- 
tofore built, and at the same time, are among the most efficient 
high-voltage transformers in service, having an efficiency of 
over 99 per cent at full load. 


Westinghouse Electric & Manufacturing Co. 
East Pittsburgh, Pa. 


Offices in All Principal American Cities 


Westinghouse 
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The C-H Charging Panel may be located at the 
point where the locomotive ends or starts its day’s 
work, thus eliminating unnecessary mileage. 


ELECTRICAL WORLD 





pike 


Mancha Mule being charged by C-H 
Mine Type Charging Panel 


utting the Kick 
in the Mule 


The tapered charge fed to storage batteries by C-H (Mine type) 
Battery Charging Equipment is provided without manual adjustment 
and the rate is kept at a safe value at all times, insuring absolute uni- 
formity of all charges from day to day. 

This one feature gives «*«C-H-charged’’ batteries full restored 
power, long life, and low maintenance. 

The automatic Low Voltage Protective Relay prevents connec- 
tion to the lines at all times, when the line voltage is too low for 
charging. This insures against draining of batteries through dis- 
charge back into the lines. 

But after a temporary failure—an operator need not chase around 
to re-connect the battery — the C-H Automatic Re-Closing Relay 
re-established the circuit. There is no attention required from the 
operator, and there is no danger of finding the batteries unchareed 
when the operator comes to take out the locomotive. 

When fully charged a Tripping Relay, used in conjunction with 
an ampere-hour meter on the locomotive, disconnects the batteries. 

C-H Mine Type Battery Charging Equipment takes all respon- 
sibility out of human hands—a complete description is contained in 
Publication 836. Let us mail you a copy. 


THE CUTLER-HAMMER MFG. CO. 
Motor Control Department 
Works: MILWAUKEE and NEW YORK 


Offices and Agents in Principal Cities 
Northern Electric Co., Ltd., Can. 


CHARGING EQUIPMENT 
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KELEGNS CLANES 


Fits perfectly 
without marring 
wire or sleeve. 

















Handles have 
spring temper. 
Will not bend out 
of shape, 












Joints work freely, 
yet are rigidly 
mounted to  pre- 
serve alignment. 








wy \\ Properly spaced to 
Wo Ke eveid erushing of 
7 


EST. 1857 


TRADE’ “MARK ©— 
. REC. | SS 















The First Splicing Clamp 
Was a Klein Splicing Clamp! 


It is a fact that the Klein Splicing Clamp is the ancestor of all splicing clamps. Sixty- 





Splicine Cl s ‘ : : ; . 7 ; . 

Soo Race seven years of experience in making linemen’s tools still keeps it the first! 

Climbers “ ; ? : — P bears.) ia alas 

Tool Belts The old-timers know that specially designed joints permit a Klein Splicing Clamp to 
eg dic work freely without loss of alignment—that the handles are properly spaced to avoid 
Wire Grips crushing of fingers—and that the dies are snugly fit to gage and will not injure the 
at eet wire or sleeves when twisted. 


Charcoal Furnaces 


Staysalite Torch Equip your outside gangs with the best! Buy Klein Splicing Clamps! 
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NAUGLE POLES 


Service—our corner-stone—is employed to the 
complete satisfaction of all our customers. 24-hour 
loading from centrally located concentrating yards. 


Uniformity makes for a good-appearing pole line. 

NAUGLE Care in selection of your poles is emphasized by our 

—SERVICE yard men, who cooperate in our endeavor to 
gratifies satisfy you. 


—PRICE 
site Proper Butt-Treatment at our modern plants 


_QUALITY serve to make your poles last a lifetime. We 
identifies PENTREX treat—half-inch penetration guaran- 
teed. Send for our free book just issued, ‘‘Butt- 

treatment of Cedar Poles.”’ 


Northern and Western Cedar 


NAUGLE POLE & TIE CO. 
5 South Wabash Ave., Chicago, Ill. 


Branches: New York, Columbus, O., Kansas City, Boston, Spokane 
Main Yards: *Chicago, *Pinconning, Mich., Green Bay, Wis. 


*Pentrex and treating plants at these yards. 
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ASBESTOS 
and its allied products 
Electrical Materials 
Brake Lini 
Insulations 
Roofings 
Packings 
Ceme 
Fire. 


Products 
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HE nearness of a great 
building expansion is al- 
ready felt. Homes are so fun- 
damentally essential that they 
defy economic laws, bafHe pre- 
dictions, and mock depression. 

Authoritative reports show 
that $2,500,000,000 will be 
spent on the 1922 building pro- 
gram, and each new settlement 
or expansion means extended 
feeders and enlarged trunk lines 
for electrical service. 

It is now time to plan these 
expansions, and opportune to 
consider how to meet the call 
as economically as possible. 
The function of Johns-Man- 


Hearth Stones 
and Duet Lines 
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ville fibre conduit in any such 
work is so basic that it must be 
reckoned with in relation to 
labor, maintenance, and even 
finance. And here is its claim, 
now plainly proven by years of 
testimony—it is the most eco- 
nomical system per trench- 
mile-year. 

By all means send for our 
fibre conduit booklet, which is 
replete with information on 
conduit installation in all its 
details. Sent from any Johns- 
Manville branch. 

JOHNS-MANVILLE Inc. 
Madison Avenue at 41st Street, New York City 
Branches in 57 Large Cities 


For Canada: 
CANADIAN JOHNS-MANVILLE CoO., Ltd., Toronto 


JOHNS-MANVILLE 
Fibre Conduit 
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uly 15t*—The Last Day! 


You must act quickly if you want 
your Power Plant Library at 
the special price of $14.50 


HIS is the last chance you will ever have to get the POWER 
PLANT LIBRARY at $14.50. On July 15th the special offer 


Do you realize the importance which we have been making on the Library will be withdrawn 
of these things? for all time. Never again will we be able to make an offer like this— 


Do you know how to lay a boiler or never again will you be able to get these great books at such a low 
engine foundation? Can you accu- ; 

rately figure the horsepower of boilers, price and on such easy terms. 

and do you thoroughly understand the 

care and management of boilers, renew- e 

ing tubes, etc.? Have you a working ] Pp Pp ] 

knowledge of combustion and proper he ower lant ibrary 


firing? Can you figure heating surface? 
Bs your thagwlediia- di vietied ait 8 Handsome Volumes—3000 Pages—1200 Illustrations 
belting complete? Are you familiar and Diagrams—over 2000 Questions and Answers— 


with line shafting, with the governors 


of different types of engines? The Standard Work on Power Plant Practice 
How about piping? Can you connect Bite man who expects to become a top-notch power plant engineer needs the Power Plant 


a boiler to a steam main? Do you know Library. It is the one set on the market containing every item of information needed by the 

the difference between iron and steel practical power-plant man, and yet within reason as to price and terms. The men who wrote these 
9 ‘¢ » ne . . ° 1 iv ? - 

piping? Can you estimate stock? books get down to brass tacks. They tell you what you want to know in the way you want to know it. 

Pumps? Can you set up, operate, set They give you in clear, understandable terms the right and wrong of power plant operation. Their aim 


the valves, figure the horsepower and throughout is to make you thoroughly familiar with every detail of power plant work—to give you a 


make repairs on centrifugal, duplex and sound working knowledge of every type of plant—large and small. The Power Plant Library is arranged 
. } ° . 

boiler feed pumps? n such a way that it furnishes the beginner with a complete course of study on power plant work, and 

, also supplies the trained engineer with a reference library that answers all of the problems that ec . 

Can you set up the valves on all & : : ! iat come 
—_ “ei > . ‘ ip in his work 

types of engines: Have you a p in At 

thorough knowledge of valve gears, 


exhaust valves, slide valves, ete The Sure Way To Bigger Pay 


Steam turbines? Do you understand 
the Curtis, the Allis-Chalmers and other I | )W can you earn more—how qualify for a bigger job with bigger pay? That's the question that’s 


types of turbines W ould you like a troubling you, isn’t it? The one way—the sure way is through knowledge. The more you learn 
complete working knowledge of all : . 


the more you'll earn. The Power Plant Library gets down to facts—the facts that you need on 


operating details connected with tur- : . { 
bines and auxiliaries? the job every day. Mastery of these facts means quick promotion. There can be and is only one result 


from studying these books a few minutes each day—more money in your pocket 
he Power Plant Library supplies io ‘ ; , 
= answers to all these enna The Power Plant Library covers the whole field—mathematies, engine running and repair, valve setting 
ans ‘ ‘ s. ° 


boilers, pipes, pumps, shafting, belting, governors, turbines, refrigeration, electricity Nothing is 


omitted. The solution of every problem has been worked out in advance for you, by practical engi 





neers 
who have been through the mill. 


Examine these great books for 10 days, FREE 


Every page of this 3000-page Home’Study Course will take"you 
a step nearer 100% efficiency. Everything in it is clearly July 15 
written—easy to understand—easy to apply. It deals only ° 
with actual practice. It gives you more available engi- 1s the 


neering information than one man could possibly gain in 


a lifetime of experience. And, remember, that you see Last 


the books before you buy them. They are sent to you 


See TE 




















without obligation for 10 days’ FREE EXAMINA- Day 
TION. If you keep them, $2 a month fora few 
months pays for the entire set. But remem- _ sss sees 
ber, your order must be mailed by July 2 


15th to get the benefit of the Special Price. @ 

Send no money f McGraw-Hill Book Co.,Inc. 
J 370 Seventh Ave., New York. 
just the Z Gentlemen:—Ship to me, charges 

’ @ paid, your Power Plant Library, 
— eight volumes, SPECIAL PRICE, 


$14.50. If satisfactory after exam- 
See them @_ ination I will send $2 in ten days and 
first— # $2 per month until paid. If not want- 


ef ed I will write for shipping instructions. 


pay : 
later e . 
#@ Signature 
ef Res. Addvess 
e 
rg City and State 


a 
# Employed by 
4 


‘ i Occupation 
- W 6-24-22 
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undles ‘iw 
Tbre Feet in 


Pains ‘PAPER Pu LLEYS 


Reduce helt slp ~ Decrease helt tension 
yansmit more power 

Lower fotal cost of drive, due to 

narrower belts. 


THE ROCKWOOD MFG. CO. 
INDIANAPOLIS, IND. 


All the cnn cutis aka ae the Time 


ROCKWOOD 22 
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No. 325 High Voltage 
Series Fixture 





No. 326 High Voltage 
No. 501 Absolute Cutout Series Fixture 


HERE ARE A FEW 


of the products which we carry 
in stock awaiting your orders. 





No. 507 Absolute Cutout 


PHILADELPHIA ELECTRICAL 
& MFG. CO. 


1228-36 North 3lst Street, PHILADELPHIA, PA. 


Pacific Coast Representative: C. E. Ingalls, Rialto Bldg., San Francisco, Cal. 


Send for 
Catalog 
and Prices 


Made in a factory that has 
produced QUALITY lighting 
appliances for thirty years. 





No. + Are Lamp Hanger 





No. 1000 Series 
Socket wth 
No. 5 Arc Lamp Hanger No. 327 Series Fixture Film Cutout 











ELECTRICAL WORLD 





REDMANOL QUALITIES 


Resistance to extreme heat 

Exceptionally high dielectric 
strength 

Great mechanical strength 

Excellent acid resistance 

Unusual accuracy of dimensions 

Singular beauty of finish 


REDMANOL Makes the Van Osdel Hair Cutter Easter 


ACTUAL SIZE. a > 


“> Se" 


to Use, and More Economical to Manufacture 


The REDMANOL handle of the Van 
Osdel Electric Hair Cutter serves as the 
bearing for the driving shaft and is also 
the gear housing. 


For appliances where non-conduction to 
continuous heat is necessary (for exam- 
ple that caused by the driving shaft in 
the handle of the cutter) and where 
lightness in weight must be combined 
with exceptional strength, REDMANOL 


excels. 


Finished in one operation with inserts 
accurately placed and lettering or 
threads sharp and distinct—resistant and 
non-conductive to continuous heat—very 
light in weight—exceptionally strong— 
with a glossy finish unchanged thru con- 
stant use, adverse conditions or age, 
REDMANOL enables designs which 
are impossible without the use of this 
exceptional material. 


And REDMANOL outlasts the appli- 


ance of which it is a part. 
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Let us send you complete information. 


REDMANOL CHEMICAL PRODUCTS COMPANY 


606 W. 22nd St., Chicago, IIl. 


DMA NOL 


SAT.OvF, The Basic Material of Many Industries 
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We made these 


and are making hundreds of other moulded spe- 
cialties of every description, including those of 
the highest dielectric character. 


Send us samples of any moulded parts you are 
now using, and get our quotations and sug- 


‘TEEENDURON- 


COMPANY 


General Office and —— 
Ambler, Penna., U. S. A. 
.828 Woolworth Building, New York City 
















4 Condensers 
Air Ejectors 
Deaerators 
Twin Strainers 
Twin Filters 
Feed Water Heaters 
Si ors 





ELECTRICAL WORLD 


Compactness — Simplicity 
of Elliott-Ehrhart Surface Condensers 


Protect Your Condensers 


from damage due gp om. trash and debris of all Kinds 
carried in with the 
‘an be a ed in any ‘paaiilann in the suction line to 
the Condenser, and make one of the most necessary 
and profitable accessories to your Condenser installa- 
tion. 





CAUe aed 


Pittsburgh, Pa. 


GENERAL SALES 0) OSE » JEANNETTE, PA. 


District Sales and Service Offices in Principal Cities 
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For Condensers up to 5000 K.W. Capacity, 
the Elliott-Ehrhart “Compactype” Surface 
Condenser is unsurpassed for compactness, 
simplicity and accessibility. 

Condensate and circulating pumps are 
mounted on the same shaft, two bearings 
sufficing for both pumps. The pumps may 
be driven from either end of the shaft, or both 
motor and turbine drive can very conveniently 
be utilized. Minimum piping under vacuum 
and minimum foundations are other note- 
worthy features. 

The Elliott-Ehrhart Air Ejector used with 
all Elliott-Ehrhart Condensers harmonizes 
with the complete Condenser in compactness 
and simplicity. 

Bulletin “C,” fully descriptive of Elliott- 
Ehrhart ies oe Barometric and 
Surface, also contains valuable general Con- 


denser information. 
C-240-A 


BPR On Tt 
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CHASE 
BRASS 


for ELECTRICAL APPARATUS 


—the reward of 
unceasing effort to 
produce a uniform 
and superior quality 


‘Tube 

Rod 

Wire 
sheet 

























































every nee d of industry. 
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Chase Tubes are made in an infinite number of sizes to meet 





The electro magnetic stirring action in electric casting gives Chase 
Brass a fine smaoth composition and accurate alloy 


Large quantities of Chase Brass are consumed 
in the manufacture of electrical apparatus 
and supplies, and many of the most important 
power plants such as the new South Meadow 
Station use Chase Condenser Tubes. 


Throughout the Chase Metal Works advanced 
methods of manufacturing prevail, that in- 
dustry may be furnished with an ample supply 
of uniformly high grade brass. By laboratory 
analyses, tests and inspections at every step 
in the process—with immediate rejection of 
anything that does not measure up to highest 
standards—brass tubes, rods, wire and sheets 
of the finest quality are produced. 


Specify Chase Brass. 


CHASE METAL WORKS 


Division of Chase Companies Inc. 


WATERBVRY. CONNECTICVT 


CHASE METAL WORKS <CHASE> CHASE ROLLING MILLS 


New York Rochester Boston Chicago Philadelphia Pittsburgh 
The Chase Companies of California 

San Francisco Los Angeles 

The Ohio Chase Company, Cleveland 
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BRASS & COPPER 
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Rome Quality Signifies Service 


The idea behind their making, that of correct method and 
practiced care, is the fundamental reason why Rome Quality 
products give the satisfaction and service for which they are 
so widely known. Rome Quality is far more than a name—it is 
an obligation on the part of its makers to provide only brass 
and copper that measures to certain high standards of uni- 


formity and quality, so that the prestige of the Rome name 
BRASS COOPER BRONZE may be ever maintained. 


Sheets; rolls; rods; anodes; tubes, brazed 


sath: auamabeate ‘Gaia: Glaweilil ehadas: Rome Quality commutator bars and segments are the 
angles and channels; tapered tubes and selected equipment of many motor manufacturers, the country 
hose pipes; door rail; commutator bars and 


oman, aontent copper bar; and over. To them and their patrons Rome Quality bars and 
rivets and burs, ° . . 
segments have long given evidence of their worth. 


Place Rome Quality in your product and gain the credit 
which its use will reflect. 


ROME BRASS AND COPPER COMPANY~ROME,NY. 
BE SERA i SE ARE SN 5 AA Se, A IL MEE ENE 


BRASS ROM F coprer 
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These features please motor users 


Why shouldn’t they? For each and every one 
of them is the result of a demand on the part of 
these same motor users. 


For over ten years our men in the field have 
been gathering data on what motor users want 
and the Pow-R-full Motor supplies them all. 


These features are just what you want in your 
motor. Bulletin 1294 describes and illustrates 
many important features of Wagner Pow-R-ful 
Motors. Ask for it. 


Saint Louis, Missouri 
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The development of a rural load produces 
desirable business for central stations 






The G-E Novalux 
ww Highway Lighting 
—_ Fixture 


A G-E Novalux Lighted Highway 


Highway Lighting— 
the Missionary of Central Station Service 


As a part of the good roads movement, highway illumination is 
engaging the attention of communities everywhere. 


G-E Novalux Highway Units 


offer an inexpensive and effective means for lighting rural roads, 
rendering them safer for traffic and pedestrians. 


Highway lighting, wherever installed, serves as a constant adver- 
tisement of central station service to the farmers and others using the 
road. It also makes extension of lines easier as many farms along 
the lines of the highway can be served cheaply and easily. 


G-E street lighting specialists will assist any central station in awak- 
ening local interest in highway lighting. 


Address our nearest office 


General@Electric 


General Office C Sales Offices in 
Schenectady, NY. O mm P a ri y all large cities 


35C-88 
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The Most Convenient Accessory Ever Added 


to a Transformer 


Single-Phase 33 
kv. transformer 
ready for tank, 
showing Ratio 
Adjuster. 


Ratio Adjuster 
Contact Unit. 


Transformer Ratio Adjuster 


Just a fractional turn of the knob above the surface of the 
oil near a hand hole opening—and the adjustment is made. 


The principal advantages are: 

1. Ease and safety of changing taps. 
No waits for better weather or transformers to cool. 
No loose parts to be accidently dropped into the windings. 
No contacts that can be left loose. 
Contacts are thorough and positive. 
No diagrammatic sketches to be unravelled with possibility 
of errors. 
Error proof. No open or short circuits by failure to make 
right connections. 

8. Elimination of complicated and live terminal boards. 

The Ratio Adjuster is an exclusive and original G-E de- 
velopment. Its merit has been established by five years of Ratio Adjuster Complete. 
excellent service records. It is designed for the maxitnum 
possible conditions of service, i. e., full circuit current of the 
transformer and full line voltage between the tap leads. 


The Adjuster is regularly supplied on standard distribution 
and small power transformers, sizes 50 to 500 Kv-a. above 
6000 volts and 10 to 500 Kv-a., 13,200 volts and higher. 


General@Ele ctric 


General Office Sales Offices in 
Schenectady, NY. Co Im Pp a n y all large cities %« 


An Aw 
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e Standard of Quality 
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Low depreciation rates and better 
service win eventually on any sys- 
tem. A decided advance toward 
maximum economy will follow if 
you buy “Type H Transformers.” 
The long life characteristics of the 
“Type H” form a tangible asset 
which can be relied upon. The 
claim for long life is based on ac- 
tual service records, not theory or 
probability alone. 
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General Office C Sales Offices in 
Schenectady, NY. O Im P an y all large cities — 
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Automatic Starting Compensators for Squirrel Cage 


Induction Motors up to 600 Volts 





G-E CR 7052 Au‘omatic 
Starting Compensator—for 
wallmounting. For 3-phase 
50- and 60-cycle motors up 
to 50 HP, 220 V.; 100 HP, 
440 V.; 125 HP, 550 V. For 
3-phase 25-cycle motors u 
to 50 HP, 220 V.; 75 H 
440 and 550 V. Maximum 
-phase ratings are some- 
what different. Equipped 
with separable conduit 
wiring box designed to be 
used with or without Am- 
meter Attachment or Dis- 
connecting Switch. 


G-E CR 7052 Automatic Starting Compensator— 
for floor mounting. For 3-phase 50- and 60-cycle 
motors 60 HP and larger, 220 V.; 125 HP and 
larger, 440 V.; 150 HP and larger, 550 V. For 
3-phase 25- cycle motors 60 HP and larger, 220 V.; 
100 HP and larger, 440 and 550 V. Minimum 2- 
phase ratings are somewhat different. 





G-E Ammeter and Disconnecting Switch Attachments, and 
separable conduit wiring box of wall-type Compensator are 
designed with small knockout holes for convenient installa- 
tion of either or both Attachments. These Attachments are 
for wall-type Compensctors only. 


Thousands of G-E Automatic Starting Compensators are used today because of their incompa- 
rable performance—and their flexibility of application for Industry’s needs. 


Their construction is such that they can be installed easily, inspected readily, and operated with 
convenience and economy. Enclosing cases for all live parts provide safety for operators, and 
prevent tampering by others. 


inane nEEEEEEEEEEEEEEEEEEEEEeeN| 
Terminals for 

line leads. 
connections. 










motor and | 
Liberal space for kK 


Current limit relay automatically 
opens starting contactor and closes 
running contactor immediatly upon 
proper acceleration of the motor. 














Contactors are suitable for severe 
service. They have solid copper tips, 
magnetic blowouts and moisture re- 
sisting coils, all accessible for easy 







Terminals for control leads. 
Liberal space for running wires 
along edge of base to conduit 


inspection. 





Fuse protects control circuit 
against accidental short-cir- 
cuits when inspecting the 
equipment. 





Three compensator coils for three 
phase give balanced starting condi- 
tions and maximum torque per ampere 
line current. 








Accessible taps for selecting 
the most desirable starting 
voltage for any particular 
starting condition. 






General 


General Office 
Schenectady, NY. 


wiring box. 













motors. 


relays. 






CR 7052-Al Automatic Compensator 
with cover removed 


mpany 


Two inverse-time overload 


Padlock may be attached 
here to lock cover on. 


Starting and running con- 
tactors open all lines to three- 
phase or two-phase three-wire 
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Sales Offices in 
all large cities 
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IF IT’S PAR ANITE IT’S RIGHT 


i 





When you put vour 
money into KERITE 
you make an_ invest- 
ment in service. You 

i i) do more than buy con- 
fy rwterey ductors, insulation and 
" protection. You obtain 
the best possible com- 
bination of the most 
desirable qualities in 
permanent form, 


Se oS: LZ fi 4 KERITE remains long 
1 after the price is for- 
gotten. 


Rubber Covered Wires and Cables 
Lead Covered Wires and Cables 
High Tension Cables 

Automobile Cables 

Telephone Wires 

Lampcords (Silk and Cotton) 
Portable Cords (Silk and Cotton) 
Fire Alarm Cables 

Mining Machine Cables 


For 30 Years the Standard 


CUOAADOAAAU ARCA ARAUOAAADDRAAU DRAMAS AAEM ACHES 


¥ 
ap ~~ a 


Indiana Rubber and Insulated 
Wire Co. 


Factory and General Offices: 
Jonesboro, Indiana 


New York Offices 
Chicago Office: Thomas & Betts Co. 
210 So. Despiaines St. 63 Vesey St. 
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TIREX 


(ALL RUBBER) 
Portable Cord 
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Tirex Cord is noteworthy 
because of its clean outer sur- 
face. It may easily be wiped ro! DYN | 
| aX i 6 ICH) Cov ere d 


clean when soiled and is al- 


ways ready for the next job. 


TOT 


It does not collect and hold 
dirt or grease and will not ab- 


sorb moisture. 


Send for descriptive circular 


SIMPLEX WIRE & CABLE © 


MANUFACTURERS 





DISTRICT SALES OFFICES 
rf CHICAGO 
ETROIT eee 


Ae 


201 DEVONSHIRE ST. BOSTON 9 
CHICAGO — SAN FRANCISCO 
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The Famous Elpeco Pole Top Switch— 
The Guardian of the High Tension 


EW Central Station men 
would want to answer this 
question:— 
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Pole Top Switch 


pOWER EQUIPMENT £20, 


ais 


A Pa, 


Disconnecting 


Switches oon Supports 
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Pole Switches 
ELECTRIC POWER EQUIPMENT CORPORATION, 


“What would it cost you to open the circuit 
on your high tension lines?” 


The picture they see of wrecked apparatus 
from this operation does not look pretty, 
translated into replacement costs. 


On this basis of protection the Elpeco Pole 
‘Top Switch has in some instances saved its 
cost one hundred times during the course of 
a single year. 

The Elpeco Pole Top Switch opens the 
circuit positively with no destructive effect 
upon the system. It breaks all phases sim- 
ultaneously. It applies ample pressure at the 
point of contact, with the smallest stress at 
the insulator. 

Operates equally well under all weather condi- 
tions. Cannot be frozen shut. Opening 
under icy conditions does not affect contact 
upon closing again. 

Every switch receives test before shipping. 
The Elpeco Pole Top Switch is built to meet 
hard operating conditions—not to meet a 
price. It weighs practically twice as much 
as other switches of the same capacity and 
voltage. 

Elpeco’ s specialized knowledge on high ten- 
sion apparatus and installations is available to 
Engineers, Contractors and Operating 
Executives. 


We solicit your correspondence. 








Philadelphia, Pa. 
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JAMES E. ALLISON & CO. 
CONSULTING ENGINEERS 


Specializing in Utility Rate Cases and 
Reports to Bankers and Investors 


1017 Olive Street St. Louis, Mo. 


THE ARNOLD CO. 


Engineers, Constructors 
Electrical—Civil—Mechanical 


105 So. La Salle Street, Chicago 


William A. Baehr Organization 
Engineers 
Specializing in Public Utilities 


Management, Operation, Construction, Plans, 
Reports, Valuation, Rates, Public Relations, 
Accounting, Purchasing. 


Peoples Gas Building, Chicago 


FRANK G. BAUM 
CONSULTING ENGINEER 
Hydro-Electric Developments 
Elec. Power Transmission 
1901-4 Hobart Building 


San Francisco 








BYLLESBY 


ENGINEERING AND MANAGEMENT 
CORPORATION 


208 S. LaSalle Street 
New York 







Chicago 


Tacoma 


EDWARD J. CHENEY 
ENGINEER 
Public Utility Problems 


For several years Division Chief with | 
up-state New York Public Service Commission 


61 BROADWAY NEW YORK 


HUGH L. COOPER & CO. 


General Hydraulic Engineering, including 
the design, financing, construction and man- 
agement of hydro-eiectric power plants. 


101 Park Ave. New York 


DAY & ZIMMERMANN, Inc. 
ENGINEERS 


Plants, Sub-Stations, Transmission 
Industrial Plants, Examinations and 
Valuations, Management of Public 


Power 

Lines, 

Reports, 

Utilities. 
611 Chestnut St., Philadelphia 

New York City Chicago 













ELECTRICAL TESTING 
LABORATORIES 


Electrical and Mechanical Laboratories 
Tests of Electrical Machinery, Apparatus and 
Supplies, Materials of Construction. Coal, 
Paper, etc. Inspection of Material and Ap- 
paratus at Manufactories. 

80th St. and East End Ave., New York 


























Engineering Service Corporation 
APPRAISALS, RATE STUDIES 
FINANCIAL REPORTS 
1124 First National Bank Bldg. 
Chicago 
Pittsburgh 
San Francisco 


New York Washington 


FARGO ENGINEERING CO. 
CONSULTING ENGINEERS 
Jackson, Michigan 


Hydro-Electric and Steam Power Plants 
Difficult Dam Foundations 





FERGUSON ENGINEERS 


Mechanical—Electrical—Hydraulic— 
Steam—Combustion 
Power and Industrial Plant ; 
Investigation, Analysis, Design, Construction, 
Operation Efficiency. 


1210 First Nat'l Bank Bldg., Chicago, Il. 
Holyoke, Mass. 





FERGUSSON ENGINEERING CO. 


Electrical Consulting 
Construction and Service 


Power Plants —Indvstrial Plants 
Transmission Systems 


312 N. Harwood, Dallas, Texas 








FORD, BACON & DAVIS: 


Incorporated 
Business Established 1894 
115 Broadway, New York 
Philadelphia 


Chicago San Francisco 









FRANK F. FOWLE & CO. 


Electrical and Mechanical 


ENGINEERS 
Monadnock Building 






Chicago, II. 





Gannett, Seelye & Fleming, Inc. 
ENGINEERS 
Reports—V aluations—Design— Management — 
Utilities— Industrials— Municipalities. 


Harrisburg, Pa. Erie, Pa, 


Memphis, Tenn. 


George Construction Co. 
Incorporated 


Designers and Constructors 
Underground Conduit Systems 


Stock Exchange Bldg., Philadelphia 





Greenwood Engineering Co. 
Contracting Electrical Engineers 


Underground Cables for Light, Power 
and Telephones 
Industrial Plants—Sub-Station 


Stock Exchange Bldg., Philadelphia, Pa. 


IVES & DAVIDSON 
ENGINEERS 
Construction—Management—Valuation 


PUBLIC UTILITY PROPERTIES 
Design—TRANSMISSION LINES—Build 
15 Park kow, New York 





T. F. JOHNSON, JR. 

ENGINEER 
Design, Construction, Operation, Maintenance, 
Power Plants, Transmission Lines, Substa- 
tions. Buzz stick method of Insulator Test- 
ing. Live line maintenance; live line tools. 
Johnson Transmission Clamps; Safety Appli- 
ances. 


Electric & Gas Bldg., Atlanta, Georgia 


KETCHA?1 & TIPTON 


Electrical Engineers 


General Electrical engineering, testing, in- 
vestigations, industrial power applications, 
design of electrical measuring instruments, 
operation of small utilities and Transmission 
line design and construction. 

Ill. 


Westminster Building, 
















Chicago, 








KREHBIEL COMPANY 


STEAM, ELECTRIC 
POWER PLANTS 


730 West Monroe Street 
Chicago, III. 


WILLIAM S. LEE 


Mem. Am. Soc. C. E. 
Mem. Am. Soc. M. E. 
Mem. Eng. Inst. Can. 
Fellow Am. Inst. E. E. 
Chief Engineer Southern Power Company 
CONSULTING ENGINEER 
511 Fifth Avenue, New York City 
Charlotte. North Carolina 










E. S. LINCOLN, INC. 


Consulting Electrical Engineers 


Designs Investigations Reports 


Electrical Research Laboratory 
534 Congress St., Portland, Maine 


McC.Le._an & JUNKERSFELD 
Incorporated 
ENGINEERING AND CONSTRUCTION 
New York 


Philadelphia 
45 William St. 


112 South 16th St. 











DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting Engineers 


Hydro-electric Developments, Water Supply. 
Irrigation, Drainage, Flood Control. 


New York City, 30 Church St 





Other Engineers 


find this publicity worth while. 
Why can it not also serve you? 
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M. H. MERRILL & CO. 
ENGINEERS 
Industrials—Utilities 
Appraisals Management 
Purchasing 


JOHN R, PROCTOR, INC, 


Construction Engineers 


Lighting, Power, Heating, Sanitary and Wa- 
ter Supply Systems for Municipal and Indus- 
trial Properties. 


Designs Reports 


Bayonne, N. J. 


50 State Street Boston, Mass. 


ARTHUR L. MULLERGREN 


Consulting Engineer 


PRESTIGE 


is an important item in business. A 
card in this directory in the stand- 
ard business paper of the industry will 
help build prestige for you. 


Public Utilities, Designs, Reports, Ap- 
praisals, Management. 


555 Gates Bldg. 1705 Equitable Trust Bldg. 
Kansas City, Mo. New York City 





W. EDGAR REED 


Consulting Engineer 
Designer of Electrical Machinery 
Estimates, Report», Plans, Specifications 
and Supervision of Lighting, Railway, Indus- 
trial and power Installations. 


585 Union Arcade Bldg., Pittsburgh, Pa. 


N. J. NEALL 


Consulting Engineer 


Electrical and Industrial Properties 


12 PEARL STREET, BOSTON, MASS. 


DWIGHT P. ROBINSON & CO. 
Incorporated 
With Which Is Consolidated 
Westinghouse, Church, Kerr & Co., Ine. 
Design and Construction of 
Power Developments, Electric Railway Work, 


OPHULS & HILL, Inc. 


formerly 
OPHULS, HILL & McCREERY, INC. 
Consulting Engineers 


7 ir ; Industrial Plants 
Ice Making and Refrigeration 125 East 46th Street, New York 
Investigations and Reports. Chicago Montreal Dallas 


112-114 West 42nd St.. New Youngstown Los Angeles 


York City 







PARSONS, KLAPP, 
BRINCKERHOFF & DOUGLAS 


Engineers Constructors Managers 
Hydroelectric, Steam & Industrial Plants and 
Structures designed, buiit and operated 

84 Pine Street, New York 
Hanna Bldg., Cleveland, O. 


SANDERSON & PORTER 


Engineers 


Designs, Construction, Management 
Hydro-Electric Developments 
Railway, Light and Power Properties. 


New York 


Reports, 


San Francisco 


Chicago 


SARGENT & LUNDY 


Incorporated 


PUBLIC SERVICE 
PRODUCTION COMPANY 


Engineers and Constructors Mechanical and Electrical Engineers 
1412 Edison Bldg. 


72 West Adams St. 
Chicago, III. 


Design and Construction of Power Plants, Substa- 
tion and industrial Plants, Examination and Re- 
ports, Valuation and Management of Public Utilities. 


80 Park Newark, N. J. 


Dignified Publicity 


Place, 





















E. Y. SAYER 
ENGINEERING CORPORATION 


Specialize in 
The Design and Construction of 
Steam Power Plants and 
Water Power Developments 
for Industrial and Mining Companies 
Knickerbocker Bidg., Broadway and 42nd St. 


New York, N. Y¥ 
7 East Redwood St 


3altimore. Md 





SCOFIELD ENGINEERING CoO. 


Consulting Engineers 


Gas Works 
Electric Railway 


Power Stations 
Hydraulic Developments 


Philadelphia 


SPOONER & MERRILL 
Chas. W. Spooner R. H. Merrill 
CONSULTING ENGINEERS 


Reports, Appraisals, Power Plant Design, 
Counsel Engineering Litigation, 
Flood Relief. 


Grand Rapids, Mich. 


Thebo, Starr & Anderton, Inc. 


ENGINEERS AND CONSTRUCTORS 


Specializing in Design and Construc- 


tion of Power Plants, Hydro-Electric, 
Irrigatior and Industrial Projects. 
Appraisals, Investigations, Reports, 


Plans and Specifications. 


Sharon Bldg., San Francisco. Fresno, Cal. 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Engineers-Constructors 
Industrial Plants, Buildings, Steam Power 
Plants, Water Powers, Gas Plants. Steam and 
Electric Railroads, Transmission Systems. 


43 Exchange Place, New York. 


GARDNER S. WILLIAMS 


Consulting Engineer 


Water Power and Electrical 
Designs, Specifications, 
Estimates, Appraisals. 


Developments, Reports 
Surveys, Superintendence, 


Cornwell Building. Ann Arbor, Mich. 


The Directory of Engineers in Electrical World is the recognized center for the business 


card announcements of consulting electrical engineers. 


It is known throughout the industry 


as the logical place to find the organization or individual best fitted to render the services 


needed. 


The man with an electrical problem—by turning to the Directory of Engineers in 


his business paper, Electrical 1 orld—has a choice of representative specialists who are 


ready to aid him. 


It saves time and money for the man with a problem, and it offers the 


consulting engineer an opportunity for securing additional business in a dignified and ethical 
manner, through the standard business paper of the electrical industry. 





Does Your Card Appear Here Regularly? 
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J. L. HEMPHILL & COMPANY, Inc. 


ELECTRICAL ENGINEERING AND EQUIPMENT ~ ;,). 
1118-1120 Clinton St., HOBOKEN, N. J. Hob. 3618 


APPARATUS IN STOCK FOR IMMEDIATE DELIVERY 


2200* | D.C. Motors, 230-Volt = | Turbo Generators 


1—625-kva., 3600 r.p.m., 220/440-v., 60-cy 
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3-Ph., 60-Cy., 220/440-Volt | (Continued) Gen. Elec. condensing bleeder type with direct 
No Hp. Rpm Make connected exciter, excellent condition. 
Motors 1 15 1250 Allis-Chal. 1—187-kva, Westg. non-cond., 2- or 3-ph., 220- 
No. Hp. Rpm. Make 1 10 1200 Allis-Chal. 440-v., 3600 r.p.m., in operation about 2 yrs. 
1 250 450 G. E., M 5 275/1575 s-Ch: 
2 250 800 eM Pl 0 EES Allis-Chal. D. C. Generators, 125-Volt 
2 200 900 G. E. 2 5, 10, 20, 25, 40, 50 Kw. 
} ( G ~ id : 
160 a0 - - gyn.’ ws D. on Motors, 125 Volt Engine Generator Sets 
0 Se al “ 1—200-kw., 125/250-v., Gen. Elec, 3-wire, 200- 
1 100 600 Weste.s »sl. rg. 3 20 650 Allis-Chal. rev, gen., 15 and 26 x 17 Mcintosh & Seymour 
2 100 720 G. ik 1 15 ‘49 ™ West. tand. cpd. engine. 
1 75 900 hiliece hal., ANY 2 7% 1100 : 1—200-kw., 250-v., Gen, connected to Allis-Chal., 
1 7 900 G.E., K 1 5 700 D iehl 18 x 36 right-hand Corliss Engine. 
2 7 720 G. E., K 3 3 1100 G. E. 1—150-kva., Cr.-Wh., 220/440-v., 3-ph., 60-cy. 
7 450 G. E., M* 2 3 1700 =. 2 Skinner tand. cpd. engine set. 


> 

5 
40 

3 300 Ww y 1—100-kw., 125- or 250-v., 2-wire, D.C. West- 
o. 3 est. CW i », R.H. gen. conn. to Harrisburg std. 


é 900 Cr.-Wh. & G.E. aan "epa 11 x 18 x 13 engine, 275 m 
33 080 GB. oneem A. C. Generators, 440 and - epd., 11 x 18 x 13 engine, 275 1.p.m., 


complete. 
0 S00 Westg., MS 1—50-kw., 125-v. Westghse., R.H., gen. con- 
1500 Westg., CW 2300-Volt nected to Harrisburg 13 x 12 std. engine, 300 

25 1200 West., CS No Kw Rpm. Make r-p.m., complete with swbd. and steam sepa- 
25 1200 GE. K. “1-200 720 G. E., form B — 
25 900 ag h. 1 130 900 G. i forme PB Motor Generator Sets 

, : Be. Se 1 100 900 Cre . 300-kw., 720-rev., 125/250-v., 3-unit set con- 
PE, A pc 2 30 1200 West. sisting of (2). 150-kw., 135-v., D.C., G. E. 
2-Phase Motors on request gen, (1) 450-hp., 440/2300-v. motor. 


200- oe. 600-rev., 250-v., Gen. Elec Gen., 350- 
D.C. Motors, 230-Volt D.C. Generators, 250-Volt hn. 440/2300-v,. syn. 
No. Hp. Rpm, Make 125-kw., 600-rev., 125/250-v. West. Gen., 190- 
300 500 G. E. 200 575 G. E. hp., 220/440-v. motor. 
100 800 G. E. 100 900 G.E. 100-kw., 250-v. Gen, Elec. Gen., 150-hp., 900- 


1 

1 9°¢ > ae 
50 1250 Allis-Chal. 1 100 675 G. rev., 440/2200-v. syn. 

1 

1 

1 





ee ee ee 





- é aa wey 1—50-kw., 1200 r.p.m., 125-v., Cr.-Wh. with 
50 700 West. (oa 575 G.E 75-hp., 220/440-v. motor. 

35 875 West. 50 600 West. 50-kw., 720-rev., 250-v. West. Gen., 75-hp., 
2 1300 Sprague 


25 30 1000 West. 220/440-v. motor. 
25 600 (1200 Allis-Chal. 2 15 900 Allis-Chal, | 10-20-25-40-kw., 125-y. Exciter Sets. 


ae ee eee 
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Telephone 
Cortlandt 
Bergen 7 





4 
45 


3—1563-kva., d 
Electric-Curtis condensing. 


04 


MOTORS—GENERATORS 


2 
0 









TURBO-GENERATOR SETS 


3-phase, 


2300-volt, 


60-cycle, 


1800-r.p.m., horizontal General 












1—375-kva., 480/240-volt, 3600-r.p.m., 3-phase, 60-cycle General Electric 
Curtis, non-condensing, with direct connected exciter and switchboard. 
Practically new. 
1—125-kva., 480/240-volt, 3600-r.p.m., 3-phase, 60-cycle General Electric, 
Curtis, non-condensing, with direct connected exciter and switchboard. 
Practically new. 
= 60-CYCLE, A.C. MOTORS 
= Stk. No. Hp. Volts Speed Ph.Cy Muke and Type 
5 608 600 2200 600 3 60 G.E., ‘‘M”", slip ring, 3-bearing 
2131 425 440/220 600 3 60 Westghse., synchronous, 3-bearing 
3 Cons. 400 440 450 3 60 We nen: “CW”, slip ring, 2-bearing 
= 763 300 440/22 600 3 60 G.E. i . Slip ring, 3-bearing 
= 796 300 2200 720 3 60 G.E., **, Sq. cage, 2- bearing 
= 1022 250 440/220 900 3 60 G.E., OME *, slip ring, 2-bearing 
= 299 250 2200 600 3 60 G. E..° ‘K"’, sq. cage 2- bearing 
3 Cons. 250 2200 900 3 60 Westghse., slip ring, “CW "' 3-bearing 
= Cons. 250 550 900 3 60 Westghse., slip ring, “CW” 3-bearing 
a 992 200 2200 600 3 60 G.E., “K", sq. cage, 2-bearing 
= 9401 150 440 /220 690 3 60 Westghse., “HF, slip ring, inter. duty 
2 1501 150 440/220 690 3 60 W moe, “HF”, slip ring, inter. duty 
3 5501 150 440/220 720 3 60 G.E., *M’ . slip ring 
3 4501 125 440/220 720 3 60 Bee, . “HF”, slip ring 
S 1045 100 550 700 3 60 G. e ‘1, wound rotor 
a 5401 100 440-220 720 3 60 G.E., “M"’, slip ring 
3 1049 100 550 720 3 60 Westahae . “HF", slip ring 
3 1051 100 440 220 720 3 60 Westghse., ““HF’’, slip ring 
1052 100 440 (220 720 2 60 Westghse., “‘HF’’, slip ring 
1053 100 2200 720 3 60 Westghse., “HF’’, slip ring 
1054 100 2200 720 2 60 Westghse . “CW”, slip ring 
5921 100 440/220 600 3 60 G.E., x . Sq. cage 
1055 100 550 720 3 60 G. . oa slip ring 
1231 82 440/220 485 3 60 G.E.,“ IT C"'”, inter. duty 
1232 82 440/220 514 3 60 G.E., “ITC”, inter. duty 
2401 7 440/220 1200 3 60 Allis-Chal., synchronous 
1295 75 440/220 600 3 60 G.E., *‘K’’, sq. cage 
3121 75 440/220 514 3 60 G.E., ““M”, slip ring 
2321 75 440/220 514 3 60 +E... “°M", slip ring 
1233 75 440/220 580 3 60 7. #E., “ITC, inter. duty 
1234 75 440/220 580 3 60 Dy ig OEE Cc’ inter. duty 
3321 60 440/220 600 3 60 G.L.,‘""*M i ring 
4321 60 440/220 600 3 60 G.E., “mr! slip ring 
5321 60 440/220 600 3 60 G.E., ‘‘M"’, slip ring 
6321 60 440/220 600 3 60 G.E., ‘*M"’ slip ring 
8821 50 440/220 600 3 60 G.E., “M"', slip ring 
1271 37 440/220 3600 3 60 G. : a KT" , 8q. cage (new) 
1306 37 440/220 3600 3 60 G “KT, sq. cage 
1221 25 440/220 1200 3 60 Ritlet: hal, slip ring 
‘ 25 440/220 1200 3 60 W emehee.s “C CL", sq. cage 
25 440/220 600 3 60 G. ‘KT’ , Sq. cage 
22 440/220 900 3 60 G. E: “ITC”, inter. duty 
22 440/22 1200 3 60 G. ITC", inter. duty 
20 220 900 3 60 W ests “CS8"", sq. cage 
20 440/220 1200 3 60 G. 7 M”, slip ring 
15 440/220 1800 3 60 G I: . “KT’’, sq. cage (vertical) 
15 440/220 900 3 60 G.E., ‘‘L", wound rotor 
15 440/220 900 3 60 G.E.,“ MT", slip ring 
15 440/220 900 3 60 G.E., “KT"', sq. cage 
10 220 1200 2 60 Allis-C hal. 8a. cage 
10 440/220 1200 3 60 G. E , Sq. cage 
10 440/220 1200 3 60 .E . 8q. cage 
10 220 1200 2 60 .E , Sq. cage 
10 440/220 1200 3 60 G.E , slip ring 
10 440 220 900 3 60 .E , 8Q. cage 
7% 440/220 900 3 60 .E ‘sq. cage 
7% 440220 1200 3 60 . E. "sq. cage 
7% 220 1200 2 60 .E *' sq. cage 
7% 440 1200 2 60 a T"’, sq. cage 
6 440 1800 3 60 “KT", sq. cage (mult. speed) 
600 /900/ 1200/1800 
5 440/220 1200 3 60 G.E., “KT”, sq. cage 
5 440/220 1800 3 60 Westahee . Sq. cage 
5 440/220 1800 3 60 G.E MT”, slip ring 
5 440/220 900 3 60 G.E “KT” , 8q. cage 
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0331 
1451 
1245 
1240 
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RW Wosas eo 
SOs 


Lo 9 69 2 49 Go 
SoMa 


440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 


(1) 
The above is a partial list; 


quotations cove ring other machines upon request. 


25-CYCLE A. C. MOTORS 


Volts 
440 


220 
220 
220 
220 
220 
220 
220 
220 
220 
220 
220 
220 
220 
220 
220 
220 
220 
220 
220 
220 
220 
220 
220 
220 
‘220 
220 
‘220 
220 
220 


Speed 
500 
500 
750 


750 
750 
750 
750 
750 
750 
750 
750 
750 
750 
750 
750 
750 
750 
750 

750 
750 
750 


- 


3 
3 


09.69.69 C2 69 05 09 G9 C9 G9 Eo Oo CO OD BO CO CO EES COCO ENED ES ONCE HOOD 


Arn OS 9 


ag 


aT 


SNIP NPN NNNENNNEOD 
Cnen ene 





OGIO Gr rn aca ca cn 


NWohotwrorowr 
CHACHA ENS 


G 
G 
Ww 
G 
G 


Allis-Chal., 
Burke, Sa 





G.F 


festahse., 


Make and Type 

FE., ‘'M”’, slip ring, 3-brg. 
E., ‘‘M”’, slip ring, 3-brg. 
estghse., sq. cage 

* <’’, sq. cage 
E., ““K’’, sq.cage 

sq. cage 
cage 

E., “ITC”, inter. duty 
2 i. ante inter. duty 

. “ITC”, inter. duty 

is * “ITC inter. duty 

re tghse.., sq. cage 





S 
E. “K" sq. cage 
“K" 


Sq cage 
Inter duty 


E. 
E. 
EE 
E. 
. E. M 
8 slip ring 
E., TEC! , inter. duty 
ine ‘ITC’ inter. duty 
- ‘M" oe ring 

.E M"’. slip ring 

.E one slip ring 

.E , Slip ring 
kina sq. cage 

E., “M", slip ring 
“CX”, sq. cage 
E., KT sq. cage 

E., “MT”, slip ring 





Stk. 
83 
1315 
1339 
1340 
1352 
1358 
1337 
1341 
1359 
836 
(3) 
(4) 
(1) 
(2) 
(3) 
(2) 


No. 
5 


OFFICE AND 
FACTORY 














Eat) uals sa ek 


Cortlandt 42 


Bergen 7450 


Immediate 
Shipment 


25-CYCLE A. C. MOTORS (Continued 


Hp. Volts Speed Ph. ly Make and Type 
10 440/220 750 3 25 Burke, “EM"’, sq. cage 
10 440/220 750 3 25 Westghse., sq. cage 

10 440, 220 750 3 25 >. E., “K rr, sq. eage 
10 440/220 750 3 25 We thse. » SQ. cage 

10 440/220 750 3 25 G.E "", Sq. cage 
10 440/220 750 3 25 Allis.-Chal, sq. cage 
7% 440/220 750 3 25 G.E., “KT”, sq. cage 
7% 440/220 750 3 25 G.E., “KT”, sq. cage 
7% 440/220 750 3 25 G.E., “KT", sq. cage 
7% 440/220 750 3 : Burke, “EM , 8q. cage 
5 440/220 1500 3 G. E., “KT"’, sq. cage 
5 440/22 750 3 25 Burke, “EM”, sq. cage 
5 440/22 500 3 25 G.E., **KT’’, sq. cage 

2 440/220 750 3 25 G.E., **K" _ *, 8q. cage 
1 440/220 750 3 25 G.E ; a *, 8q. cage 
1 440/220 1500 3 25 G.E.,**KT’’, sq. cage 


The above is a partial list; quotations cove ring othermachines upon request. 


D. C. MOTORS 


Stk. No, Kw. 


1360 
1361 
1631 
0630 

909 
4909 
2221 
1222 
2631 

209 
1362 

902 
2211 

952 


The above is a partial list; 








Volts Speed M. ke and Type 

500 230 440 (Spr “C"', interpole, 3-bre. 
500 230 440 +. Le. (Spr. C’’, interpole, 3-brg. 
250 115 210 3. K. (Spr.)’ ayy , interpole, 3-brg. 
230 115 210, 420° (Spr.), “ C’ aon 3-brg. 
200 500 430 “CLB”, 2- -bearing 
185 230 415 “CLB", 2-bearing 
150 230 550 “DLC™, interpole 
125 230 560 . E.. “DLC’ t interpole 

75 115 600 G. : Spr.), ““C" interpole 

60 115 650 G. ‘DLC aah rpole 

60 115 500/700 G. (Spr.), ba interpole 

50 115 650 I ‘DLO ; interpole 

40 230 725 ’, interpole 

35 500 650 , 

30 230 725 “LO” *, interpole 

30 230 725 “LC”, interpole 

30 230 8 725/1000 *‘LC", interpoje 

30 230 1200 i. *LC", interpole 

30 115 600/720 G. 1 Spr.), ““LC"’, interpole 

25 230 250/1000 Westchse., “‘SK"’ interpole rev. duty (new) 
25 230 250/1000 Westchse. SK" interpole rev. duty (new) 
25 230 750/1000 G. WL. (Spr., “LC” interpole 

20 230 1150 G. E., * comene’ interpole 

20 230 1150 G. E., ‘*RC"" interpole 

20 230 1150 +. k., ‘*RC" interpole 

20 230 1150 1... *“RC"’ interpole 

15 230 850 K., ‘‘RC"’ interpole 

15 230 800 >. E.. ** interpole 

7% 115 825 oe. &.. “ce” 

7% 115 825 G. EK. “CVC” interpole 

5 230 975 G. E., “RC”, interpole 

5 230 1100 Cc rocker- Wheeler, “CM” 

5 230 1700 G. E., “RC”, interpole 

3 230 1700 R. & M.. interpole 

3 230 1150 G. . ‘RC * interpole 

2 230 1100 G.E., “RC", interpole 

1 230 2550 R. & ™M 

1 230 1700 G.E.“RC", interpole 








D. C. GENERATORS 












Sik. No. Kw. Volts Speed Made and Type 
9630 375 250 500 G. E., Spr., “‘C”’, interpole, 3-bearing 
8631 200 125 230 G. E., Spr., ‘‘C"’ interpole, 3-bearing 
909 150 550 500 G. E., “CLB", 2-bearing 
9094 150 250 485 G.E ‘CLB”, 2-bearing 
9023 125 250 650 G. E., “DLC", interpole 
7023 100 250 625 G. E., “DLC” , interpole 
7631 60 125 650 G. E. (Spr.), “C’’, interpole 
2902 40 125 750 G. E., “DLC”, interpole 
839 30 550 750 G. F., “CLB” 
2211 30 250 850 G. E., (Spr.), “LC"’, interpole 
7122 25 250 825 G. E. (Spr.), “LC”, interpole 
6211 17% 230 1150 o &..° ‘RC’, interpole 
9211 15 230 1150 3. E., “RC”, interpole 
1311 12% 250 950 G. E.. “RC” interpole 
2311 10 250 975 G.E . “RC* interpole 
7979 7% 125 950 G. E., “*RC", interpole 
79 125 950 G. E., “RC"’, interpole 


1—330-kw., practically 
Electric, type 


ROTARY CONVERTERS 


new, 
HCC, 


275-volt, 
each complete with three 
single phase, 60-cycle transformers (for 3-phase operation). 


1200-r.p.m., 


without complete switchboard equipment. 


MOTOR-GENERATOR SETS 


(Each complete with starter. rheostat, etc.) 


Motor, 


300-kw., 
450-hp., 
200-kw 
300-hp., 
185-kw., 5 
300-hp., 
100-kw., 
150-hp., 
50-kw., 
75-hnp., 


250-volt, 
2300-volt, 
125-volt, 
)0-volt, 


700-r. p.m 





600-r p.m 
O-volt, 600-r.p.m 
2300-volt, 600-r.p.n 
1200-r.p.m., 250-vo 
1200-r.p.m., 440 
250-volt, 900-r.p.m., 
440-volt, 900-r.p.m 

50-kw., 125-volt, 900-r.p.m., 
75-hp.* 440/220-volt, 
40-kw., 250-volt, 700-r.p.m. 
60-hp., 440/220-volt, 
60-hp., 440/220-volt, 
15-kw., 250-volt, 1140-r.p.m., 
25-hp., 440 or 220-volt, 1140 


720-r.p.m. 


600-r.p.m. 


220-volt, 


900-r.p .m., 


700-r.p.m., 
720-r.p.m., 


Gen.Elec 
1., 3-ph., 60-cy. Gen 
Westghse., compou 
1., 3-ph., 60-cy 
Gen. Elec. “CLB" 
1, 3-ph.. 60-cy. Gen 
It, 6-pole, “RC'"’ Ge 
3-ph.. 60-cy 
comp. wd 
Gen. Elec., 3-ph., 
comp. wd. Gen 
3-ph., 60-cy 
Westghse.. type ‘'€ 
3-ph., 


Ele 


110-kw., 


Westchse 


Gen 
"LB" 
60-cy. Gen 


. comp. wd. 


Elec., sq. cage 
nd wound, 6-pole 


, 6-pole 


Elec., 


n. Elec 


Gen. Elec., 8q. c. 


“RC” Gen.Elee 
60- 


cy 
C., ~DLCT 
—s 


Elec., sq. cage 


3-ph., 60-cy. West. sq. cage 
comp. wd. Cr.-Wh., “CCD” 
-r p.m., 3-ph., 60-cy.. sq. cage 


quotations covering other machines upon request. 


8 5 
The above is a partial list; quotations covering other machines upon request. 


compound wound General 
2200-volt primary, 
This unit with or 


synchronous 
“ATI” syn 


KT 


The above is a partial ist; quotations covhring other machines upon request. 
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1 Montgomen/ Street, Yersey City NJ. 


A. C. Direct-Connected 
Units—3- or 2-Phase 


Generator Engine 
Wehse. Hamilton Corliss 
Wehse. Parsons Horiz. Turbine 


Rice-Sargent-Corliss 
Allis-Chal.-Corliss 
Allis-Chal. Turbine 
Erie Ball, 4-valve 
Hamilton Corliss 
Erie Ball, 4-valve 
Curtis H oriz. Turbine 
Harris Corliss 

W ehse. Murray Corliss 

Gen. Elec. Allis-Chal.-Corliss 
C.-W. Harrisburg, 4-valve 


Gen. Elec. 
Allis-Chal. 
Allis-Chal. 
Wehse. 

Wehse. 

Gen. Elec. 
Gen. Elec 
Gen. Elec. 


W ghse. Erie City, 4-valve 
Wehse. Murray Corliss 
Wehse. Erie Ball 
- ghse. Harrisburg, 4-valve 
Gen. Elec. Skinner compound 
Gen. Elec Chandler Taylor, side crank 


Ames U niflow 
Curtis Horiz. Turbine 
Harrisburg, 4-valve 


Gen. Elec. 
Gen. Elec. 
Wehse. 





Ridgway Ridgway, side crank 
Weahse. Erie Ball 

Allis-Chal. Skinner 

Gen. Elec Harrisburg 
Ridgway Ridgway, side crank 
Wehse. Skinner 


50 West. Elec. Erie Ball 
40 Fbks.-Morse Lycoming 


A. C. Belted Generators, 
3- or 2-Phase 


Koa Make Speed 
800 Allis-Chalmers, 3 Brg. 360 
500 Allis-Chalmers. 600 
400 General Electric, 3 Brg 600 
360 Westinghouse 360 
312 General Electric 450 
280 Allis-Chalmers 450 
250 Allis-Chalmers 600 
200 General Electric 600 


MOTORS 


220-440-Volt, 3-Ph., 60-Cy,, 40-Deg., List 3 
Qu. Hp. Newor Sp. Rpm. Type Make 
U 


se 

1 30 U 865 Sl. Ring Allis 
Above has drum starter and is especially suited for 
operating ice making or refrigerating machines o 
air compressors. 


*3 75 U 900 Int Starter G. E. 
*4 100 U 720 Int Starter G. E. 
*) 100 U 720 Int Starter G. E 
*} 100 U 720 Si. Ring G.E. 


Above is 50° motor with drum starter and oil switch 
3 100 N 900 KT356_ G. E. 

Above motors are 50° motors with No. 1003 acid 

proof insulation. Were bought new in 1921 and 

never uncrated. 
1 300 


U 590 SI. Ring Allis 
Above is mill type motor 
1 350 N 575 Ring WH 
1 400 U 505 SI. Ring Allis 
Above motor for direct connections 
‘ 500 U 450 Sl. Ring Cr.-Wh. 
Above is mill type motor. 
2200-Volt, 3-Ph., 60-Cy., List 3K 
1 200 U 600 Sl. Ring G. E. 
1 300 U 705 Sl. Ring Allis 
1 350 U 350 Sl. Ring WH 
220-440-Volt, 3-Ph., 25-Cy., List 6 
1 200 U 480 Sl. Ring G. E. 
1 350 U 480 C-Sq. Cage WH 


Above is coupled motor. 

1 350 U 475 CCLS8q.Ce. WH 
Above is 3 bearing motor for belting but is without 
pulley. 

1 500 U 161-242 SI]. Ring WH 

Above is 2-speed motor for direct connections 





dD. C. 
1—Used 4-kw. 


Engine Generator Sets 


Vertical Pallion D.C., 100-v. dy- 
namo dir, conn, to Vertical Sunderland marine 
type steam, 450 r.p.m., Price $350.00. 
1—Used 4%-kw. Vertical Standard Gasoline En- 
gine, two cylinder with flywheel governor and mag 
neto, dir. conn. to 4%-kw. Robbins & Myers D.C., 
120-v. generator, Price $5006.00 net. 

1—Used 74 )-kw. Vertical Diehl Generator, D.C., 


115-v., dir. conn. to Westinghouse Vertical single 
acting automatic steam engine, 750 3 r.p.m. 
Price $300.00. 

i1—Used Horizontal 10-kw, Eddy, D.C., 110-v. 


Generator dir. conn to LH center crank horizontal 
Ideal 6 x 6 non-cond, engine with wheel governor, 
Price $325.00. 








mmm) O 
SY unnel 


















1—Used 
r.p.m., 
engine, 


There 


but same 


Price 


conn, 


10 x 10 left hand engine, 
wheel governor, 


6 in. 


condition, 


Sturtevant 
Burke, 3-wire 


ir. conn. 
LH center crank, 
is no sub-base between engine 
can be assembled 
$325.00. 
1—Used Horizontal 
type interpole, 


Make 


Westinghouse 
General Electric 
General Electric 
General Electric 
Westinghouse 


Qe 


Electric Machinery 


General Electric 


Electric Machinery 


General Electric 
General Electric 


Fairbanks-Morse 


A. C. Motors 


Make 


Gen. Elec., Synch. 
Gen. Elec 
Gen. Elec., slip ring 
Wehse., slip ring 
Allis-Chal. 

ven, Elec. 
Wehse. 
Wehse. 
Wehse. 


, slip ring 


3- and 2-Phase 


Volts 
2300 


2300-440-220 
440 


2300 
440-22 
2300-550-220 
440-220 
440-220 
440-220 


Also smaller sizes 





S—P—-E—-C—I—A 
15-kw., D.C., 125-v, 
to 20-hp. N Y 
wheel governor 8% » 
and generator 
on solid foundation. 


35-kw. 


compound wound 
to a Chuse side crank single valve late 
300 r.p.m., 
non-cond., floor space 
This unit is in splendid 


engine 
7 ft. wide. 


commutator excellent, 


Switchboard $100 net, 


1—Used 
generator, dir. 


hand 


8 ft. 


Horizontal 


40-kw. 
conn, 
crank, 


Erie 
Gen, Elec 


ELECTRIC 
ACHY CO, 


7 and 9 East Hill St., Baltimore, Md., 
Silas hci ac de 


Direct-Current Units 


220-250-Volt 


Generator 
Wehse. 
Gen. Elec. 
Gen. Elec., 3 wire Troy Vertical 


Engine 


Ridgway Ridgway 
Allis-Chal. Skinner 
Wehse., 3-wire Ames 
Gen. Elec. Erie Ball 


Sturtevant 
Ames 





L—S 


Generator, 





General Electric, 


D.C., 125 v., 


| 
Speed | 


600 
400 
600 
900 
900 


1200 
1200 


1200 
1200 





Speed 


720 
585 
720 | 
580 
680 
720 | 
850 
850 | 
850 | 





285 


safety horizontal 


x 9 


late 
dir. 
type 


self-oiling 


7 ft. 


Price $800.00 net. 


Eddy D.C., 


to a Watertown 11 x 10 
non condensing 
unit has always given good service, 
long by 8 ft. wide. 
Switchboard $100 net. 


STANDARD wz 


engine. 
Floor 


Price $700.00 





125-v. 


right 
This 
space 
net. 


BALTIMORE 


S. A. 


125 Gen. Elec. 


200 Gen. Elec. 


250 Triumph, 3-wire 
300 Cr.-Wh. 

300 Wehse. 

400 Gen. Elec 

800 Ridgway 


160 G.E., 3-60- 2300-Vv. 
100 G.E., 


75 Wehse., 














Ku Generator Engine 

75 Allis-Chal. Erie Ball 

85 Cr.-Wh. Erie Ball 

00 Cr.-Wh. Harrisburg, side crank 


Skinner 
Erie, side crank 
Ball Tandem 


00 Allis-Chal. 
25 Wehse. 


150 W chse. Hewes Phillips Corliss 
150 Ridgway Ridgway 
150 Gen. Elec Erie, 4-valve 


Bates Corliss 


200 oe OS yay Ridgway 
250 Vi Harrisburg 
250 Gen. E ioe. Erie Lentz 


Skinner tandem 
Watts-Campbell-Corliss 
Lane & Bodley Corliss 
Buckeye comp. 
Ridgway Turbine 


Oil Engines 


Hp. Make Type 
300 De La Vergne FH 
180 Allis-Chal. Semi-Diesel 
100 Fairbanks-Morse : 
85 Bessemer Elec. Light 
75 Fairbanks-Morse Y 
60 Muncie C Heavy Duty 
50 Fairbanks-M orse Y 
50 De La Vergne HA 
37% Fairbanks-Morse Y 
30 Muncie A 
zo Fairbanks-Morse Y 
20 Fairbanks-M orse . 
15 Meitz & Weiss Hor. 
. 
Direct-Connected 
. . 
Oil and Gas Units 
Kova. Generator Engine 


Diesel Oil, 3-cy] 


3-60- 2300-v. Diesel Oil, 4-cy]. 


150 Allis-Chal.. 250-v. Diesel Oil, 3-cy). 
125 Allis-Chal., 230-v. Turner Frick, gas, 4-cyl. 


230-115-v. Diesel Oil, 3-cyl. 


COECARUAUDCUUU TO CASS PURSE AANA ALAA EAU AAO H HADEN U OAHU OAAAAS DSA A UNO UEDAUAAAUEOEGEOAUAOGOEOUOOEOALADOOOUOEUEOEDAUOOOOOOUEUEOEUALONOEOEUADAUOOOOUCUCOSOCOOUEOROEOEOULOEONOOOEUSUASUEUEOODEAOOOCUQUEUEUEOEEUEAEDEEALOBL 


Motors—220-440-Volt, 3-Ph., 25-Cy., List 6 


2 750 U 500 IK G. E. 
Above is for direct connection also has shaft and 
pulleys and flexible coupling for belting drive. 


2200-Volt, 3-Ph., 25-Cy., List 6K 


*1 450 N 375 SI. Ring G. E. 
1 450 U 365 Si. Ring G. E. 


D. C., 220-Volt, List 9 
1 150 U 250-400 K-Cpd. Diehl 
Above motor most suitable for economically oper- 
ating ammonia or air compressor at variable speeds 
inaccordance with seasonable or demand loads. 
Also have available a number of new D. C. motors 
3 to 60 hp. from stock shipments. 


A, C. Turbo-Generator Set 

1—Used 780-kva. LOW pressure Horz. Generator: 
Westinghouse, 3-ph., 60-cy., 480-volt, 3600- 
r.p.m. Turbine: Westg. low pressure steam 
6 & lbs. abs; has auxiliary admission valve to 
make up deficiency by high pressure steam at 
125 1b. Condenser: Westinghouse Le Blanc Jet 
with turbine driven circulating and air pumps. 
Exciter: Westinghouse 16-kw., D.C., 125-volt 
shunt wound, direct connected to Vertical WH 
single acting twin cyl]. steam engine. Sw. Bd: 2 
panels for generator and exciter and 2 feeder 
panels. Cooling Tower: Wheeler Cooling Tower 
complete except 35-hp. electric motor to drive 

fans, Also have some spare parts. 


Motor Generator Set, List 51 

1—New 750-kw., D.C., 125-250-volt, epd. wh., 

direct connected to a 1150-kva., 3-ph., 60-cy., 

2300-volt WH Syn. motor. Aux: Sw. Bd. 
Above has 2—375-kw., 125-volt Generators. The 
motor is 1150-kva. capacity to operate at 70 per 
cent Leading Power Factor at full load on gener- 
ators to correct the low power factor on the induc- 
tive load portion of the plant. 






Electric Welding Equipment 
1—Electric Welding Co. of America, Gasoline Driven 
Outfit, self-contained in steel frame, capacity 160 
amp., max. yoltage 60 v., 700 r.p.m., 4 cyl, ver- 
tical automobile type gasoline engine with magneto, 
carburetor, fan and large radiator, Price $975.00. 


Dyn:mos for Plating and Electro-Galvanizing 
1—Used complete Electro-Galvanizing Plant for 
angles, tubes and other parts, gomplete with 12%- 
kw., 2500 amp., 5-v. plating dynamo, self-exciting, 
dir, conn, to 20-hp., 220-v., D.C., 625 r.p.m. mo 
tor (If necessary a different. motor can be sub- 
stituted). Includes 7 large wooden tanks, racks, 
buss bars. This is an unusual opportunity to pur- 
chase an up-to-date plant at a fraction of its cost 
and thereby cut your ‘“‘Overhead’’ and investment. 
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S| 114 Liberty St: [5 New York,NY. |5) 
= eS! 
t— } 
3 EI] 
= FOR PR Ay 
5 EI 
KE | 1—300-kw., Allis-Chalmers homzontal turbo unit, 3 ph., 4400 v i=] 
5 TURBO-GENERATOR UNITS 206,kw.. Allie: Chalmers horzontsl turbo unit. 3 ph. 4400 v. [EH 
60 CYCLE switchboard, condenser and auxiliaries. 
1—4000-kw. Westinghouse-Parsons horizontal turbo unit, 3 ph.., ad 
2400 v., 1040 amps., 3600 r.p.m., turbine double flow, 150 ENGINE GENERATOR SETS | 
lbs. steam pressure, 20-in. vacuum. Complete with exciter, 60 CYCLE, 2 AND 3 PHASE 
switchboard, condenser and auxiliaries. | 1—500-kw. Westinghouse, 2300 vy.. 120 r.p.m.. direct e -cte by | 
1—4000-kw. Allis-Chalmers horizontal turbo unit, 3 ph., 4150 | to 26-in. x 42-in. Hamilton Coviisa ae ey eee | 
or 2300 v., 4-wire, 1800 r.p.m., multiple expansion, parallel 1—500-kw. Westinghouse, 2300 v., 3 ph., 120 rpm.. direct 
and full annular flow, 185 lbs. steam, with condenser and ‘onnected to 26-in. x 42-in. Hamilton Corliss engine. | 
auxiliaries. , 1—500-kw. Allis-Chalmers, 2300 y., 120/150 r . direc . 
1—3000-kw. Westinghouse-Parsons horizontal turbo unit, 3 ph., nected to 26-in. x 36-in. Allis-Chalmers ——,° oo 
4400 or 2300 v., 1200 r.p.m., single flow, 150 Ibs. steam, 1—450-kw. General Electric, 2300 v., 100 r.p.m., direct con 
28-in. vacuum, with switchboard, condenser and guxiliaries. nected to 22-in. x 42-in. x 48-in. E. P. Allis cross compound 
1—1500-kw. Westinghouse-Parsons horizontal turbo unit, 2 ph., engine. P $ 
2400 v., 390 amps., 3600 r.p.m., 150 Ibs. steam, 28-in. 1—325-kw. Allis-Chalmers, 2300 v., 120 r.p.m., direct con 
vacuum, complete with switchboard, condenser and auxiliaries. nected to 16%-in. and 40-in. x 36-in. Buckeye horizontal 
2—1000-kw. Westinghouse-Parsons horizontal turbo unit, 3 ph., tandem engine. 7 : F 
eS 2400 y., 4-pole 360 r.p.m., multiple expansion, parallel | 1—260-kw. Allis-Chalmers, 2300 v., 120 r.pm.. dir .conn. to 
flow, 3-stage, 150 Ibs. steam pressure; 100 deg. superheat, | 16 %-in. and 40-in. x 36-in. Buckeye horizontal tandem engine. 
®©8-in. vacuum, complete with switchboard, condenser and nected to 23-in, x 30-in. Erie City 4-valve enzine 
auxiliaries. : ae : 1—300-kva. General Electric, 2300 v., 150 r.p.m. direct con- 
1—1000-kw. Allis-Chalmers horizontal turbo unit, 3 ph. 2300 1-—300 kw. General Electric, 2400 v.. i350 r a divext on 
v., 3600 r.p.m., 165-Ib. gauge throttle pressure, 125 deg. nected to 24-in. x 30-in. Ball Corliss valve engine. 
superheat, 28-in, vacuum, w:th condenser and auxiliaries 1—250-kw. Allis-Chalmers-Bullock, 240 y.. 150 r.p.m., direct 
(80% P. F.) f - ’ connected to Erie Ball 4-valve engine. 
1—500-kw. General ¢lectric-Curtis horizontal turbo units, 3 ph., 1—225-kw. Westinghouse, 2300 v., 150 r.p.m., direct connected 
©300 v., 3600 r.p.m., complete with condensers. ' to 14-in. and 26-in. x 30-in. Hamilton Corliss horizontal 
3—500-kw. Westinghouse-Parsons horizontal turbo, units, 3 ph., cross compound engine. | 
60 cy., 2400 v., 3600 r.p.m., complete with No. 5 LeBlane 1—200-kw. Westinghouse, 2200 v., 180 r.p.m., direct connected to 
jet condenser switchboard, ete. RC = 18-in. and 30-in, x 24-in.. Harrisburg cross compound engine. 
1—400-kw. Allis-Chalmers horizontal turbo unit, 3 ph., 2300 v.., : 1—150-kw. General Electric, 220/240 v.,. 157 r.p.m., direct eon 
126 amps., 3600 r.p.m., 125 Ibs, steam pressure, with con- } nected to 16-in. x 16-in. Chandler and Taylor slide valve 
Se denser and auxiliaries. ' engine, 
A 
QO This is oniy a partial list. Complete list will be mailed upon request. 
io We are in the market to buy—Advise us what you have to dispose of. 
Y, 










AAUDAUUUONUAEANDOOOUDOADONUELORUEDOEOADOEAAEUOAUOECOOUODECUALUAUEEUELEECDODETUEA ETUDE EE 


NOTHING BUT GOOD EQUIPMENT 


New and Used—Guaranteed Condition—Ready to Ship 
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2 
= Slip Ring Motors—3-Phase, 60-Cycle 25 440 /220 600 General Electric K_ 1—90-kw., 250-volt,1150-r.p.m., Gen. Elec., RC 
E Ho Volt Speed Make Type 38 230 440 720 Gamat Electric nS eerpene It. 3-phuase SO-evele Gen. Elec. 3 
= o« > . . oe “ae “es i“ ¥ é S 7 22 | ~~, ase -eve ; Sle s 
= po = a+ ——— Riectris M 25 440, 220 1300 Weatinahouse cs ene ao 3-phase, 60-cycle Gen. Elec. 8 
= on aun ; ee er 20 22 200 General Electric 1. | 1—70-kw., 125-volt, 580- Westinghouse 8: 
Z 200 220/440 600 Alis-Chalmers ANY | 15 440/220 1200 General Electric L interpole ~ Generator, ‘coupled tor 100-hp-, 
= 200 2200 600 GeneralElectric M 99) 2 seneralE i ‘ es — : OD.» 
= 9 1) /2 e . . 10 440/220 1200 GeneralElectric L 2200/440/220-volt, 3-phase, 60-cycle Gen. Elec 
= 200 440/220 450 General Electric M 10 440/220 900 General Electric KT S Cage motor » ok . 7 z : , 
= 200 220, 440 600 General Electric M 3-Phase, 25-Cycle 1—50-kw., 125-volt 1150-r.p.m., Gen. Elec. RC 
= 150 2200 720 General Electric M 50022 500 General Electric SI. rg. interpole Generator. coupled to 75-hp., 440/220 
= 150 Lape 600 General Electric i } 300 440 500 General Electric, sl. rg volt. 2 or 3 ph., 60-cy., Gen Elec.§ cage motor. 
= 100 an | Gea 200 440 500 General Electric, sl. rg 1—23-kw., 125-voit, 1150-r.p.m. Crocker-Wheeler, 
= 00 2200 55 at > a M 50 220/440 750 General Electric, sq. ca. | type I, compound wound Generator, coupled to 
= ; gt 720 Genera} Electric DIRECT CURRENT MOTORS 35-hp., 220/440, 3-ph., 60-cy. G. E., form K = 
= 100 = 440/220 900 General Electric M rol food o a . , re! Se aie = 
= on . 4 . ep MT Hp. Volt Speed Make Type Motor. = 
2 /9 550 900 General Electric MT 100 230 900 GeneralElectric RC = 
= 75 — GOD General Biectric |= 100 230 500 General Fiectrie DL ALTERNATING CURRENT GENERATORS = 
= oe 57440 [= come: nth M 90 230 500 General Electric CL-A 1—225-kva. Westinghouse, 220-volt, 514-r.p.m., = 
= A 440/220 900 ineeaeae Siostrio M 75 230 1100 Westinghouse s 2- or 3-phase, 60-cycle, R. F. Generator, with = 
= S 4 = aaa ae n ctric MT 75 115 475 Westinghouse SA 1 belted exciter. = 
= Et) 4 Oe 900 prema Fienis MT 75 500 750 Westinghouse M 1 —200-kw. Allis-Chalmers, 2300-volt, 600-r.p.m. = 
= 50 ©4407220—«12 9 ere Bietrie MT 75 230 500 General Electric DLC 3 or 2-phase, 60-cycle, RF Generator with = 
= 50) 2200 oan ae oe MT 50 230 1125 Westinghouse 5 direct connected Exciter = 
= 40 440/220 900 Allis-Chalmers | ANY 35 230 800 Westinghouse Ss 1—150 kya. Westinghouse 240/480-volt, 900- z 
= 40 440/220 1200 General Electric MT 30 330 300 G@. t-te D I i okeamiGk rete ot z 
= 59 0 . “hat “ANY ‘ 2 d +. E.-Sprague velted exciter complete = 
= 2 oe 900 Allle-Chaimers oe oe 230 1000 General Electric CQ 1 1oO-kva. Wastenghous. 249 480-volt, 900- = 
= Squirrel Cage—3-Phase, 60-Cycle 10 230 1150 General Electric RC r.p.m., 3-phase, 6U-cycle, R. F. Generator, with = 
= 150 2200 720 General Electric K | 10 115 __ 1460 Allis-Chal. B | belted exciter, complete = 
= 150 2200 600 Western Electric SS _ DIRECT CURRENT GEN | 1—50-kw. Westinghouse 2300/480/240-volt, 1200- s 
3 100 2200 600 General Electric K Kw Volts Speed Make Type | r.p.m., 3-phase, 60-cycle RIF Generator, with s 
= 100 440/220 900 General tlectric K 125 125 850 General Electric DLC | belted exciter. = 

100 440/220 720 General Electric K 100 250 1050 General Electric RC ’ i a ~— ewe = 

100 2200 900 General Electric K 100 250 575 General Electric CL-A ENGINE GENERATOR SETS _ 

: 75 440/220 900 General Electric K 35 125 750 General Electric MP-H |} 1—160-kw., 250-volt, 230-r.p.m. General Electric, 

50 440/220 1200 General Electric K |} 75 250 575 General Electrie DLC type MP, form L, direet current Generator, 

50 440 /220 900 General Electric K ae. 125 575 Westing house SA | direct connected to i7 x 16 Harrisburg Standard 

50 550 900 General Electric K ; 33 125 725 General Electric Sprague | side crank engine. a \ . 

40 220/440 1200 General Elettric KT 30 250 (850 G.E. Sprague D 1—150-kw. . 250-volt, 225-r.p.m. General Electric, 

35 220/440 720 General Electric K 23 125 1175 Crocker-Wheeler I | type MP, form RB, divect current Generator, 

30 220/440 900 ~Allis-Chalmers AN MOTOR GENERATOR SETS direct connected to 16 x 18 Harrisburg side 

30 220/440 900 Westinghouse cs 1—125-kw., 125-volt, 900-r.p.m. General Electric, | crank left- hand engine 

30 220/440 1200 Allis-Chalmers AN D.L.C. Interpole Generator, coupled to 150- | 1—80 kw., 250/125-volt, 280 r.p.m., 3 wire 

30 220/440 720 Allis-Chalmers AN | kva., 440/220-volt, 3-phase, 60-cycle Westing- Sprague D.C. Generator, direct connected to 13 

25 440/220 900 General Electric KT house self-starting synchronous motor. x 14 Ridgway side crank right-hand engine. 


We also have a number of other desirable Engine Generator Sets—both A.C. and D.C. and a large stock of 2-phase Motors. 


STEPHEN HALL & CO., Inc., 7th and Adams Streets, Hoboken, N. J. 


TELEPHONES: New York Direct Wire: Rector 3891; HOBOKEN 3750 
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THE NATIONAL POWER MACHINERY CO. 


“HONESTLY REBUILT” 
ELECTRICAL MACHINERY 


3-Ph., 60-Cy., 220/440-Volt Motors Direct Current Motors Direct Current Generators | Motor Generator Sets e 
Qu. Hp Make Type Speed | Make Kw. Rpm. Volts Make Kw. Rpm. Volts | Make Kw we: ex 
5 General Electric KT 1200 | General Electric 105 665 250 | General Electric 500 360 250 | General Electric 200 250 2300 
> Wagner BM 1720 General Electric 100 290 250 G 5 = an 150 250 2300 
o Wi s - }M ~ eee ete G Py veneral Electric 400 450 250 | General Electric 15! 5 2 
6 General Electric KT 1800 | Crocker-Wheeler 100 900 250 7 . - Allis 150 500 2300 
2 10 Allis AN 1200 | General Electric 75 1200 250 | Allis~-Chalmers 200 425 = General Electric 100 250 2300 
10 General Electric KT 1800 | Genera} Electric 75 1200 500 | Genera! Electric 150 550 250 Burke 75 500 300 
2 10 General Electric KT 900 Genera! Electric 75 850 250 | General Electric 100 550 250 Crocker-Wheeler 75 250 220/440 
50 15 GeneralElectric KT 900 | General Electric 70 700 250 | Crocker-Wheeler 75 1200 250 | Allis 75 250 2300 
75 20 GeneralElectric KT 900 | General Electric 55 845 250 | General Electric 60 900 250 | General Electric 65 250 220/440 
45 25 GeneralElectric KT 900 | Westinghouse | 50 $50 250 | Westg. Erie City 100 250 250 General Electric 50 250 220/440 
3 30 Westinghouse CX_ 1200 | General Electric 50 550 500 | Allis Skinner 100 250 125 | Westinghouse 50 125 220/440 
1 30 Westinghouse CCL 1800 | Westinghouse 50 550 250/04 : . on 2. Motors 
55 30 General Electric KT 900 | General Electric 35 550 250 | G. E. Buckeye 150 200 250 | Make" Hp. Rpm. Cycles 
40 35 General Electric KT 900 | General Electric 30 1700 = 250 | Westg. Ball 200-200-250 | General Electric 750 514 60 
31 40 Generel Riectric KT 900 | GeeralElcctric 25 750 250) Wests. Buckeye 200 150 350 | General Electric 750 760 325 
5 , es 30 Cc G. E. McIntosh 450 150 250 ‘rocker-W heele R 5 
: 2 Fnasel tants a 108 3-Ph., 25-Cy., 220/440-Volt Motors ¢;' 5 Hensiten 500 150 250 Soulmnaune 400 350 60 
6 60 General Electric KT 1200 | Qu. Hp. Make Type Speed General Electric 300 500 25 
1 60 Westinghouse cs 900 | 2 10 General Electric KT 750)  Alsoa number of very attractive offer- | General Electric 275 600 60 
1 75 Gene al Electric KT 1200 7 25 Westinghouse Cs 750 | ings in Alternating Current, Belted and | General Electric 200 450 60 
100 General Electric KT 1200): 1 35 GeneralElectric CS 750 | Engine Driven Generators. General Electric 150 720 60 
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ARCHER & BALDWIN, Inc. 


114-118 LIBERTY ST., NEW YORK CITY 


250 VOLT UNITS 


1—500 kw., Burke, 150 r.p.m., dir. con, 22 and 


38 x 27 in. Erie Ball, 4-valve engine. 

1—180 kw., Ft. Wayne, 250 r.p.m., dir, con, 16 
x 18 McEwen engine. 

1—100 kw., Crocker-Wheeler, 250 r.p.m., dir. 
con., Harrisburg engine. 

1—75 kw., Westg., 275 r.p.m., dir. con, 13 x 12 
Ballwood engine. 

1—50 kw., Westg., 300 r.p.m., dir. con, 11 and 
19 x 11 Westg. engine, 3 wire. 

125 VOLT UNITS 

1—T75 kw., Northern, 270 r.p.m., dir. con. 15 x 
14 Payne engine. 

1—75 kw., Gen. Elec., 275 r.p.m., dir. con. 14 
x 14 straight line engine. 

1—30 kw., Westg., 325 r.pgn., dir. con, 10 x 10 
Harrisburg engine 

1—30 kw., Sturtevant, 325 r.p.m., dir. con. 9 x 


9 Sturtevant engine, 


| 
| 


| 
| 
| 
| 


TELEPHONES 4337-4338 RECTOR 


550 V. BELTED GENER. AND MOTORS 
1—300 kw., Sprague Lundell, 470 r.p.m. 
1—100 kw., Westg., 720 r.p.m., 2-bearing. 
1—20 hp., Bullock, 925 r.p.m, 


250 V. BELTED GENER. AND MOTORS 


1—400- kw., Allis-Chal., 415 r.p.m., 3-bearing. 
1—150 kw., Gen. Elec., 450 r.p.m., 2-bearing. 
1—80 hp., Gen. Elec., 490 r.p.m., hoist type. 
1—35 hp. Bullock, 1175 r.p.m. 

1—30 hp., Diehl, 725 r.p.m. 

1—15 hp., Gen. Elec., 1160 r.p.m. 


125 V. BELTED GENER. AND MOTORS 


1—200 kw., Bullock, 300 r.p.m., 3-bearing. 
1—200 kw., Westg., 365 r.p.m., 2-bearing. 
1—90 hp., Gen. Elec., 500 r.p.m. 

1—40 kw., Westg., 550 r.p.m. 

1—25 hp., Triumph, 1100 r.p.m. 

1—20 hp., Western Elec., 900 r.p.m. 

1 15 hp., Gen. Elec., 690 r.p.m. 

1—15 hp., Westg., 725 r.p.m. 

1—-13-kw. Crocker-Wheeler, 950 r.p.m. 


1—10-hp. Croecker-Wheeler, 1100 r.p.m, 
1—8-kw. Ft. Wayne, 1050 r.p.m. 


MOTOR GENERATOR SETS 
1—300-kw., G. E., 220-v. Generator, with a 450- 
hp., G. E., 2300/4150-v., 3-ph., 60-cy., 720 
motor, 
Westg., 250-v. 
 Westg., rs ph., 25-cy., 
motor, 550 ‘r.D. m. 
1—150-kw., Wests... 250-v 
250-hp., Westg., 3-ph., 
motor, 580 r.p.m. 
1—100-kw., Elec. Machy. Co., 250-v. 
with 150-hp., 2- or 3-ph., 60-cy., synch, 
900 r.p.m. 
1—100-kw., Westg., 
hp., 3-ph., 60-cy., 
r.p.m. 
1—10-kw., 


Generator, with a 
sch. 6600- or 2200- 
Mes " ayneh, 

Generator, with a 
60-cy., 2200-v., ind. 


Generator, 
motor, 


150 
580 


230-v. Generator, with 
2200-v. ind, motor, 


Generator, with 15-hp., 
motor, 1120 r.p.m. 
240-¥., Generator, with 15- 
220-v., 1800 r.p.m. motor. 


Westg., 125-v. 
3-ph., 60-cy., 440-y 

1—10-kw., Sprague, 
hp., 3-ph., 60-cy., 
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ELECTRICAL ENGINEERS 
POWER PLANT EQUIPMENT 


1914-1918 SCRANTON ROAD, CLEVELAND, OHIO 


Government Turbine Generating Units For Sale— 
Practically New—Prompt Shipment 


Location: 


3—12 
GENERATOR—1000 kw., 
form T, serial Nos. 


19117, 19118. 19119. 
BEXCITER—13 kw., 125 volt, 104 amp., 3600 r.p.m., type E.D., form T, serial Nos. 
generator 


These outfits are of the latest type turned out by the manufacturers. 


months and one only six months. 
They can be 


operated at steam pressure of 150 to 200 Ibs., 
The electrical end of these units can be readily changed for the following voltages:—240 volts, 


1250 kva., General Electric, 3 ph., 


direct connected to 


60 cy., 


6600 or 


661971 
Two of these units have been in service 


and a superheat from 0 deg. 


Government Plant at Nitro, West Virginia 


50 kva. horizontal General Electric Curtis non-condensing turbine generating units, each consisting of 
80 per cent P. F.., 
1353490, 1353503, 1353625, 
TURBINE—General Electric non-condensing single stage form B 3600 r.p.m. 175 Ibs. 


2300 v., 3600 r.p.m. type ATB-2-1250 


steam pressure, 100 deg. F Superheat, serial Nos. 


6619 661973, direct connected to 


approximately eighteen 


F to 100 deg. F. 


480 volts, 550 volts. 


Special prices and detailed information will be quoted on application. 


In addition to the above outfits, 


Converters, Transformers, Motors, Generators and Boilers. 


A.C. ENGINE SETS 


90-kva., Westinghouse, 2-ph., 60-cy., 
with Erie Ball side crank engine. 


150-kva., General Electric, 3-ph., 60-cy., 2300- 
440-220-v., with Hamilton 4-valve engine. 
175-kva., Genera! Electric, 2-ph., 60-cy., 240-v.,| 

with Skinner Unaflow engine,* 
D.C. ENGINE SETS 
6-kw., Milwaukee with 6 x 5 Vertical engine. 
10-kw., C & C, 125-v., with 6 x 6 vertical| 
Racine engine. 
20-kw., Diehl, 115-v., with American Blower eng.| 
20-kw., Crocker-Wheeler, 125-v., with Harrisburg 
engine. 
30-kw., General Electric, 125-v., with Harris 
burg engine. 
50-kw., Westinghouse, 125-v., with Ames eng. 
50-kw., Westinghouse, 250- a. with Skinner eng. 


asin. 


POWER 


75-kw., Crocker-Wheeler, 125-v., with Ames eng. 


150-kw., General Slectiie, 3-wire, 125-250-v. 
with Erie Ball side crank engine. 

150-kw., Westinghouse, 250-v., with Erie Ball 
engine. 

150-kw., Western Electric, 3-wire, 125-250-v., 
engine type generator, 200 r.p.m. 

225-kw., C & C, 250-v., with Hamilton, 4-valve 
engine.* 

BELTED ENGINES 

7 x 8 Sturtevant vertical. 

7 x & Ames, Vim automatic. 

8 x 8 O & § vertical 

12 x 12 Buffalo Forge,, center crank automatic. 

14 x 12 Ames automatic, center crank. 

14 x 16 Erie City, automatic. 

15 x 14 Ames, automatic, side crank. 


we also have a large stock of Engine Driven Generating Units, 
Send for our Stock Catalogue No. 42 


Quantity ef small motors, 


Motor Generator Sets, 


( Rotary 
tor complete list. 
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SQUIRREL CAGE MOTORS 
3 Phase—60 Cycle 





Hp Volts oo Make Type 
10 140-220 740 Westinghouse C.8. 
10 440 145 0 Triumph B-8 5 
10 440 1745 Allis-Chalmers ..... 
10 1200 Fairbanks-Morse N.I. 
50 900 General Electric I. 
50 900 Fort Wayne  ..... 
75 140- 220 900 General Electric I. 
50 440 865 Allis-Chal. (S.R.) Y¥ 

SQUIRREL CAGE MOTORS 

2 Phase—60 Cycle 

35 220-440 900 General Electric I1.Q. 
35 220-440 720 General Electric 1.Q. 


DIRECT CURRENT MOTORS 


l-hp. to 25-hp. in stock, 


Above equipment owned by us except items marked * 


COLEMAN-SHOEMAKER, Inc., Office, Plant and Siding 20th and Clearfield Sts., Phila. 


LEXINGTON AVE. AND 
THOMAS BOULEVARD 
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MILLER-OWEN ELECTRIC CO., Inc. 
PITTSBURGH, PENNA. 
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Independent Electric Machinery Co. 
Twentieth and Central Sts., Kansas City, Mo. 
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3-Ph., 60-Cy., ALTERNATORS 
2—20-kva., 2300-volt, 60-cycle, 3- 
phase, 1800- -'.p.m., Type A.B. 
Fairbanks-Morse Belted Alter- 
nators, complete with exciter 
and etc. 
1—62-kw., 2200-volt, 60-cycle, 3- 
phase, 300-r.p.m. Bullock Alter- 
nator, direct connected to an 
Aimes steam engine, all complete 
1—75-kva., 2300-volt, 900-r.p.m., 
Rev. Field Belted Allis-Chalmers 
complete with belted exciter. 
1—100-kva., 2300-volt, 3-phase, 60- 
cycle, 900 r.p.m., W. E. Belted 
Alternator complete. 
2—100-kw., 440-volt, 60-cycle, 3- 
phase, 3600-r.p.m. General Elec- 
tric Curtiss type turbines, com- 
plete with jet condensers for each 
machine, driven by steam 
pumps, two synchronous motor 
generator exciter sets, one Curtiss 
turbine exciter set, all complete 
with necessary rheostats and 
nine-panel switchboard. 
1—150-kva., 2300-volt, 720-r.p.m. 
Rev. Field Belted Elec. Machin- 
ery Co., complete with belted 


PARTIAL STOCK LIST 


All Apparatus Listed 
Below in Stock for 
Prompt Shipment 


220-VOLT, D. C. GENERATORS 


Kw. Make Speed 
2—15 Imperial.. cocccese SO 
1—30 Northern.......... 650 
1—40 Western Electric. 775 
1—60 Commercial ea 700 
1—75 Fairbanks-Morse.... 750 

220-VOLT, D.C. MOTORS 

Hp. Make Speed 
1 25 Crocker-Wheeler, Re. 750 
2— 30 G. E. (vertical) .. 1500 
1— 35 Westinghouse....... 1420 
2— 35 Crocker-Wheeler..... 750 
1— 40 Jenny ..-- 2000 
1—100 Westinghouse oe 450 
1—110 Crocker-Wheeler..... 560 


Direct Current Engine Sets 

1—100-kw., 220-volt, 400-amp., 
225-r.p.m., comp. wd. Jenny 
Generator, direct connected to 
14 x 18 Four-valve Ideal steam 
engine. 

2—100-kw., 220-volt, 150-r.p.m 
Western Elec. Generator, direct 
connected to Fitchburg Tandem 
comp. steam engine. 


1—400-kw., 220-volt Western 
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Motor Prices 


a are only a few of the 


New Motors 


rgains we offer, picked at 
random from our large stock. 
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at 


35 Wagner, Rebuilt 1730 | 2—20-kw., 115-volt, 


35 Wagner typeBWRebit. 900 


40 Watson, Rebuilt...... 1200 4 bearing and coupling. 


exciter. Electric compound wound Gen- 
. . rator, r.p.m., direct con- 
3 Ph., 60 Cy., 220/440 Volt Motors ee te idee Puen 
No. Hp. Make Speed tandem compound steam engine. 
SB ee rs oneviua ees 1200 2 
6 30 Robbins & Myers..... 1150 BALANCER SETS 
1 30 Allis-Chalmers, Rebuilt 860 | 2—5-kw., Type CCM, 125-volt, 
1 30 W.E., Rebuilt 7 900 1500-r.p m., 35-amp. Crocker- 
Tr. : . mg Wheeler, 2 bearing. 

1 30G.E.,slip ring, New.. 900 1—5-kw., 110-volt, 4-amp., 1250- 
4 30 G.E., Rebuilt........ 1200 r.p.m. Gregory, 2 bearing. 
2 30 F.-M., Rebuilt........ 1200 1—15-kw., 110-volt, 1250-r.p.m 
1 30 Westg., 2200-v., Rebit. 1120 Jenny, 2 bearing. 
1 
1 
6 
3 
1 


150 G.E., slip ring, Rebuilt. 695 4 bearing and coupling 
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JUST PURCHASED LOT OF 


500 NEW MOTORS 


From Manufacturers of Special Machinery in Original Crates 


WAGNER MOTORS 


Split Phase, Continuous Duty, 40 Degrees 
Y%Hp., 110 Volt, Single Phase, 60 Cycle, 1725 R.P.M. 
with Pulley 


$14.50 


Discounts in Quantities 
Complete Stock of Motors up to 200 H.P. 


500 MARATHON OK $25.00 


Grinder and Buffer, complete with Motor 


thoroughly efficient shop tool, solidly built for long service. 
Weighs 38 lbs. bare or 52 lbs. boxed. 
Driven by \ hp., motor, guaranteed for 1 year. 
Has 6-inch Grinder and 6-inch Buff. 
Other makers ask $45.00 to $65.00. 


Davis Machine & Motor Co., Inc. 
59 Mechanic Street, Newark, N. J. 
Tel. Market 8580 








1200-r.p.m. 
type EOB4 W estern Electric, 


1—27% kw., 115-volt. 1025-r.p.m. 
40 Watson, New..... 1200 type EB4A Western Electric. 
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400 Westgnse. 
200 Gen. Elec. 
200 Gen. Elec. 


200 Westghse. 60 SI. ring 220 580 1275 
133 Gen. Elec. 60 Synchron. 2200 900 600. 
150 kva. Stanley 60 Alternator 2400 900 550. 
2—100 Gen. Elec. 60 Sl. ring 440 514 1100 
75 Gen. Elec. 60 SI. ring 2200 900 825. 
75 Burke 60 Sq. cage 220 360 750. 
50. ~F.-M. 60 Sq. cage 220 900 325. 
50 Burke 60 SI. ring 220 1200 = 475. 


Hp. Make Ph.Cy. Type Volts Rpm. Price 
550 Cr-Wh. 3. 60 SI. ring 2200 1170 $1875 
60 Gen. Elec. 3 60 KT. 220 1160 555 
4— 50 Gen. Elec. 3 60 SI. ring 440 690 959 
8— 50 Gen. Elec. 3 60 SI. ring 220 1200 792. 
50 Gen. Elec. 3 60 Sq. cage 550 600 600. 
40 Westghse. 3 60 CS. 220 1200 440 
40 Gen. Elec. 3 60 SI. ring 220 1200 711 
30 Gen. Elec. 3 60 SI. ring 440 720 749 
2— 25 Gen. Elec. 3 60 SI. ring 220 1200 86573 
12— 25 Gen. Elec.3 60 KT. 220 1200 302 
20 Gen. Elec. 3 60 SI. ring 220 1200 473. 
5— 20 Gen. Elec. 3 60 KT. 220 1200 = 267. 
15 Gen. Elec. 3 60 SI. ring 220 1200 = 422. 
15 Gen. Elec. 3 .60 KT. 220 1800 216.00 
10 Gen. Elec. 3 60 SI. ring 440 1200 388.00 
10 Bell 3 60 Compensat. 220 1800 216.00 
10 Gen. Elec. 2 60 KQ. 220 1200 216.00 
73 Bell 3 60 Compensat. 220 1800 190.00 
5 R.&M. 3 60 220 1700 94.00 
: 3 Gen. Elec. 3 60 KT. 550 1800 75.00 
200— 4 W.E. 1 60 SA 110 1800 17.75 
5 1 W. E. DC SD 110 1725 18.75 


“& 


sed Motors 


0 Sy nchron. 2200 450 $1000. 
o Sl. ring 2200 600 1400. 
60 Wound ro. 220 580 975. 


50 Westghse. 
50. Allis-Chal. 
SO Gen. Elec. 
50 Gen. Elec. 
50 Gen. Elec. 
40 Westghse. 
40 Allis-Chal. 


60 Sq. cage 440 580 500. 
60 Sq. cage 2300 850 500. 
60 Sq. cage 220 865 400. 
60 Wo. rotor 220 514 600. 
25 Sq. cage 220 715 400. 
60 Sq. cage 220 1120 300. 


25 Sq. cage 440 720 375. 


2— 37 Gen. Elec. 60 SI. ring 220 750 450. 
3— 35 Lincoln 60 Sq. cage 440 1200 245. 
2— 30 Ideal 60 Sq. cage 440 1150 300 
2— 30 Westghse. 25 Sq. cage 220 710 300. 

30 Gen. Elec. 25 SI. ring 220 500 500. 
2— 25 Wagner 60 Sl. ring 440 1150 375. 
3— 20 Westghse. 25 Sq. cage 220 720 265. 
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15 Westghse. 25 Sq. cage 220 700 200. 


Direct Current 


90 Cr.-Wh. Comp. wo. 500 690 575.00 
90 Diehl Shunt wo. 240 460 575.00 
90 Gen. Elec. Comp. wo. 220 625 775.00 
90 Westghse. Comp.wo. 220 675 625.00 
75 Diehl Shunt wo. 220 340 575 .00 
47 Westghse. Comp. wo. 500 §©6©600 375.00 


Some have not been used more than 60 days. 


All carry our usual ONE YEAR GUARANTEE, 
1000 other bargains. 
OF ITS 


LARGEST STOCK 
IND IN AMERICA.. 
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New Motor Special 


14 hp. Westinghouse, A.C. .............- $14.00 
1/3 hp. Westinghouse, 1140 r.p.m., A.C.... 29.00 


¥4 hp. Westinghouse, A.C.............-.- 29.50 
3 hp. Westinghouse, 32 volt, D.C....... 25.00 

4 hp. General Elec., 115 volt, D.C....... 32.50 
2 oie. Century, 110/220 volt, A.C..:....... 75,00 
3 hp. Century, 110/220 volt. A.C.......... 90.00 


Everything in Electric Motors, Dynamos, Motor and Engine Gen- 
erator Sets, both new and guaranteed reconditioned equipment, 
“priced to sell.’”” To buy, sell, rent or exchange always try 


R. SCHEINERT COMPANY 


123-25 N. Third Street, Philadelphia 


BUM 
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RIGHT NOW 
WRITE 


for our new stock catalogue listing mo- 
tors, alternating and direct—generators 
—motor generators and welding sets— 
direct connected engine sets and auxiliary 
equipment. 


Our new equipment is as good as can be obtained. 


Our rebuilt equipment is as good as new. 
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BELYEA COMPANY, INC. 


145-151 West 18th Street, New York City 
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MOTORS, TRANSFORMERS, 
MOTOR GENERATOR SETS 


Over 1200 %5-cyele motors, single and three phase, totalling 
15,000 hp. in sizes from 1 to 750 hp. various speeds. 

Single and three phase 25 cycle transformers from 1 to 200 kw. 

Motor Generator Sets, 25 to 60 eycle, 500, 1000 and 1250 kva. 
capacity 

Many items almost new and all guaranteed to be in good oper- 
ating condition on shipment. This equipment on hand due 
to a recent change from 25 to 60 cycle, 
installation 


in our power plant 


For details and prices, address 


Kansas City Power & Light Co. 


Kansas City, Mo. 


Attention: R. S. Mauney, Industrial Eng, 
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MOTORS 


end other Electrical Equipment, always available. 


Send us Your Inquiries 


BROWN-HUNKELE CORPORATION 


New Jersey's Electrical Clearing House 
24-26 Mechanic S*., Newark, N. J. 
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“Opportunity” Advertising: 


Think “‘SEARCHLIGHT” First! 
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VoL. 79, No. 25 
Electrical World 
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Rebuilt ELECTRIC MOTORS in Stock 


Send for Complete List and Prices 
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= 210- "3 ng DC. Motors 220-440-Volt, 3-Phase, 60-Cycle, AC = 
= HP. MAKE Motors = 
= 2— 2 R50. van _ HP. RP. M. MAKE = 
z rs 3 1aap 5 ea. v. ol RC | 3— 3 1800 Lincoln (new) = 
= 1— 3 1050 Crocker-Wh.. MC | I— 3 1800 Gen. Elec. = 
= l— 5 1150 W qutinghouse s. i— 3 1800 W ogner = 
= 2— 6§ 1650 E. SS, l— 3 1200 G Slip-Ring = 
= 1— 6 950 Crocker-W heeler 6— 5 1800 Li snake (new) = 
= 1— 7% 1525 G. E. I— 5 1200 Lincoln, new = 
= 1— 7% 1200 Robbins < Myers | 1— 5 (720 Gen. Elec., KT = 
= 1— 10 850 Crocker-Wheeler |} 1— 734 1200 G. E. (new) | = 
= 1— 10 1050 Ww estinghouse, S | I— 7% 1200 Gen. Elec., KT = 
= 1— 15 1750 Westinghouse, SK i— 10 1200 Western Elec. = 
= 1— 20 600 Peerless i1— 10 1200 G. E. (new) = 
= 1— 20 1300 Westinghouse S. I— 15 1200 Westghse,C.C.L = 
= 1— 25 875 Crocker-Wheeler i 25 720 Crocker-Wheeler = 
= 2— 27% 600 Northern 1— 20 1200 Wagner (new) = 
= 1— 30 650 Bullock | 2— 40 1150 Allis-Chalmers z 
= i— 40 680 Western Elect | 1—_50 1150 Gen. Elec. K.T. s 
= 1— 40 450 Northern Comp. 1} }- ~100 1150 Gen. Elec. = 
z WE BUY—SELL REPAIR EXCHANGE and RENT g 
: THOMPSON & JAMESON, Inc., Chicado,ini : 
: , 1C., CHICAGO, ILL: : 
= = 
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* Hurry— 


Nelson can do fast work on the 
rush jobs and still do them right. 
For Al electrical repairing— 


I. R. NELSON COMPANY 
BOND STREET, NEWARK, N. J. 
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MOTORS -DYNAMOS 


Write us what you want to buy or sell 


L. J. LAND 
207 Centre Street New York 
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3¢ Our REPAIR SHOPS are known 
for service and satisfactory work 


UTNE 


Correspondence Solicited 


COMMONWEALTH EDISON COMPANY 
Telephone Randolph 1280 
38 North Market Street, CHICAGO 
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Motors—For Sale—Generators 


2—200-hp., 450 r.p.m., 3 ph., 440-v., 60-cy., new G. E. Motors. 
2—150-hp., 500 r.p.m., 3 ph., 440-v., 25-cy., W. H. & Allis. 
1—100-hp., 900 r.p.m., 3 ph., 220-v., 60-cy., new G. E. Motor. 
13—50-hp., all speeds; 3 ph., 220- or 440-v., 26- or 60-cy. 
1—200-kw., 720 r.p.m., 3 ph., 2300-v., 60-cy., G. E. Generator. 
1—100-kw., 900 r.p.m., 3 ph., 2300-v., 60-cy., G. E. Generator. 
1—30-kw., 110-v., D.C., Western Elec. Vertical Eng. Generator Set. 
1—6-kw., 35- or 125-v., D.C., G. E. Kerosene Eng. Generator Set. 
Large stock A.C. and D.C. Motors and Generators. All sizes. 
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V. M. NUSSBAUM & CO., Ft. Wayne, Ind. 
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The Why of Surety Motors 


The Surety Motor Bonding Company, after thorough investigation and pres- 
entation of evidence that they have the personnel and equipment to overhaul 
and renew motors up to the highest standards, has granted licenses to certain 


companies. This license permits these companies to use the Surety Motor label 
on motors and electrical equipment renewed to the highest standards. 


Thus when you buy a Surety Motor (Bonded), the licensee guarantees that the 
performance will be as good as a standard brand new motor. This guarantee 
is backed by a Surety Bond, underwritten by one of the leading surety bonding 
companies of the country. You must get satisfaction and reliability. The 
Surety Bond is your absolute guarantee. 


Send today for the new Combined Motor List. In it are listed thousands of new and 
renewed motors and o-ker electrical equipment. Write these licensees: 


Duquesne Elec. & Mfg. Co.........6426 Hamilton Ave., Pittsburgh, Pa. 
Elliott Electric Company...... 813 Superior Ave., N. W., Cleveland, O. 
Miller-Seldon Electric Company..........1259 Park Pl., Detroit, Mich. 
Willey-Wray Electric Company........118 W. Third St., Cincinnati, O. 


Surety Motor Bonding Company 


ISUREIVMOTORSY BONDED) 
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USED POWER EQUIPMENT 


Released from service by a number of 
public utility companies 


Electrical—Hydraulic—Mechanical 


UU 


Our summary contains a complete list of equipment 
under above classification 


WRITE TODAY FOR YOUR COPY A 


Phoenix Utility Co., 71 Broadway, New York City 
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FOR SALE 


500 H.P. MOTOR 


Used 500 hp. induction motor, squirrel 
cage winding, rating, Type KT-412- 
10-500-720, form A, No. 2297848, 60 


1 


Ames Uniflow Engine 


Horizontal heavy duty, side crank, Poppet 
valve, Una-flow controlled compression 
type; arranged with shaft, outer bearing 
and supports suitable for direct connection 


ue 


to 450-kva. size alternator. Cylinder 24 
in. diameter, 30-in. stroke. Steam pressure cycles, 113 amperes, 2200 volts, 720 
at throttle 160 Ibs., r.p.m. 150. Parties r.p.m., without pulley and base but in- 


contemplating power installations of any 
kind within the capacity of the engine, 
will do well to look into this proposition. 
Any further information desired will be 
given on request. Engine brand new, never 
used. Address, 


Benjamin Electric Mfg. Co. 
120 So. Sangamon St., Chicago, Ill. 


cluding starting compensator. Di- 
ameter of shaft 57/16 inches, shaft 
extension, 32 inches. First-class con- 
dition. 

Portland Railway, Light 


and Power Company 
Electric Building, Portland, Oregon. 
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i FOR SALE zi MOTORS FOR SALE 

: MOTOR GENERATOR SET = = 3—New 5-hp., 1200 r.p.m., 220-v., 60-cy., 
: zs § 2-ph., sq. ca., 40° Crocker-Wheeler, 
= practically new; 2300-v., 47-hp. motor di- — i Form Q Motors, complete with pulleys 
= rect connected to D.C. generator 550-v. = 2 , and sliding bases; Also - 

: = = 3—General Electric 1 hp., 1125 r.p.m. 
: McCALLUM HOSIERY CO. , [| Ce Oe oe aire. 

3 Northampton, Mass. = = A. V. VICTORIUS 

3 = 5 87 Leonard St., New York City 
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D. C. ENGINE 
GENERATOR SETS, 125-250 V. 


1—30 kw. 125 v., 350 r.p.m., Bullock generator, 
direct connected to 1—Skinner automatic steam 


engine, complete with valves, piping, and 
switchboard. : 
1—50 kw., 125-250 v., D.C., Westinghouse gen- 


erator, direct connected to and mounted on 
common bedplate with 1—°85 hp., Walrath gas 
engine, complete with switchboards. 






1—150 kw., 250-125 v., D.C., 3-wire engine 
generator set, consisting of 2—75 kw., 125 v., 
D.C. Burke generators, mounted on Common 
shaft, and coupled to 1—Fleming Harrisburg 
single cylinder, 2 valve, steam engines, to op- 
erate 125 Ib. steam pressure, complete with 
all accessories, including switchboard 
MOTOR GENERATOR SETS 

1—65-kw., 860 r.p.m., 250 v., D.C., type M, 
Westinghouse cp. wd. generator, direct con- 
nected to 1—-2200-v., 3-ph., 60-cy., 860 
r.p.m., New Allis-Chalmers induction motor, 
complete with starting equipment and D.C. 
panel. 

5-250 v., ep. wd., 1200 r.p.m., 


1—150 kw., 12 
Westinghouse, rotary converter, complete with 
transformer for 2200 v., high tension, 3 ph., 
60 cy., 187 v., low tension, with starting taps, 
complete with starting equipment. 
1—200 kw., 250-275 v., 900 r.p.m., 


cp. wd., 


Ridgway D.C. generator, direct connected to 
and mounted on commén base with 1—2200 v., 
3 ph., 60 cy., Ridgway synchronous motor, com- 
plete with A.C., and D.C. panels. 
BOILER 

1—Stirling horizontal water tube boiler, 380 hp., 
100-lb. steam pressure, 3 drums, 334 tubes, 
3% in. dia., 3800 sq. ft. heating surface, 
complete with stack and accessories. 
New and Renewed Motors Up to 200 HP. 


Selling Below Wholesale Prices. 


Duquesne Electric & Mfg. Co. 
(Opp. East Liberty Sta.) Pittsburgh, Pa. 
Licensees—Surety Motor Bonding Co. 
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SURETY RENEWED 
MOTORS (BONDED) 


3-Ph., 60-Cy., 220/440-V., 40-Deg. Rating 
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No. Hp. R.p.m. Type Make 
3 40 1200 IK Gen. Flee 
4 40 1200 Cs Westzghse. 
1 75 720 IM-S]. Re. Gen. Elec. 
1 100 900 CS-Sq.Cg. Westghse. 
3-Ph., 60-Cy., 240/480-V. Alternators 
No. Kea. R.p.m. Type Make 
1 90 900 AB Fair.-Mor. 
1 125 900 ATB Gen. Elec. 
250-V., Direct Current Generators 
No Kw. R.p.m. Volts Type Make 
1 150 575 250 Ridgeway 
1 50 =950 250 H Bullock 
1—30 kw., 125-v. Ideal Generator, direct con- 


nected to 3-ph., 60-cy., 220-volt Ideal Motor. 








= 1—37% kva., 1200 r.p.m., Type ATB; make, 
= G. E., 3 ph., 60-cy., 2300 v. 

= 1—75 kw., 125-v., Jantz & Leist, with Ames 
= Engine. 
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Se LICENSEES — — 
118 W. Third St., Cincinnati, Ohio 
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Guaranteed 


ELECTRICAL EQUIPMENT 


1—50-hp. Allis-Chalmers Induction Motor, con- 
tinuous duty, 440 v., 3 ph., 60 cy., speed 
965, 40 deg., complete with Cutler-Hammer 
starting controller, oil circuit breaker, base and 


OUCOGROOREROOGEAOREERCROGCSEALOROOUEOOROERORERECCeEeCeeeeceeCeee, 


14-in. x 9-in. belt pulley. 

1—50-hp. Allis-Chalmers Induction Motor, 440 
v.. 3 ph., 60 cy., speed 1160, 40 deg, with 
potential starter, base and 12 in. x 8-in. belt 
pulley. 

1—40-hp. Allis-Chalmers Induction Motor, 440 
v., 3 ph., 60 cy., speed 865, 40 deg., with 
Potential starter, base and 14-in. x 9-in. belt 





pulley. 


Send for a free copy of Bulletin No. 205, @escrib- 
ing our complete stocks of machinery and equip- 


"HARRIS BROS. CO. 


35th & Iron Sts., Chicago, Ill. 
“DeneneuscncccntonnnsccevesscesccencenecssasMeonaad ele taTessassoeeeypartytenncnccnnescvensaseatee 
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For Sale 


Prompt Deliveries 


NEW AND REBUILT FULL DIESEL 
TYPE OIL ENGINES 


APOUECOUGLEOROAEGASORGADUDOOSROOUDANEROSELAGOUROOEOES TOO RD ERE RAREDER 


2—450 b.hp. vert. 6 cyl. coupled to 3 ph., 60 
cyec., A.C, generators 
1—450 b.hp. vert. 6 cyl. belted. 
9.--225 b.hp. vert. 3 cyl, bitd. of epld. 
1——-225b.hp. vert. 3 cyl. coupled to 200 kva., 
3 ph., 60 cyc., 2300 volt genr. 
1—170 b.hp. vert, 3 cyl. belted 
l 120 b.hp, vert. 3 cyl. coupled to 85 kw., 3 
ph,, 60 cyce., 2300 volt genr. 
1—120 b.hp. vert. 3 cyl. coupled or blitd 
SEMI-DIESEL OIL ENGINES 
1—60 b.hbp. vert. l. cyl, 2 cye. bitd. 
1 10 b.bp. vert. sgl. cyl, 2 eye. bitd. 
2—25 b.hp. horiz, F.-M. type “‘Y’’ bltd 
GAS ENGINES 
1—150 b.bp. vert. 3 cyl. coupled to 100 kw., 
250 vy. D.C, Gen 
l 100 b pee. vert. 3 cyl. coupled to 62% kw., 
125-250 v. D.C, Genr, 


{bove only partial list—trite or wire us full de- 
tails your requirements 


A. McMILLAN, 


Specialist in Diesel Oil and Internal Combustion 
Engineering. 


628 Monadnock Block, Chicago 


TTT 
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Feed Water Heaters 


and Storage Heaters 
6—Webster Class B, Feed 
Heaters. Capacity 11,000 
Size 10 ft. 5 in. x 9 ft. 

8 ft. 7 in. 
8—Patterson-Allen closed Water 
Heaters. Capacity 30,000,000 
B.t.u. or 470 gallons per minute. 
Size 44 in. x 10 ft. 2 in. 
6—Patterson-Allen closed 







Water 
b.hp. 
10 in. x 


Water 


Heaters. Capacity 8,000,000 B.t.u. 

or 126 gallons per minute. Size 

24 in. x 8 ft. 6 in. 
1—Patterson-Kelly vertical closed 


Water Heater. Capacity 350 hp. 
24— Whitlock Instantaneous and Stor- 
age Heaters, various sizes. 


Ouneneaneauaenceagcanonenses 


Priced extremely low for quick sale. 
Write for particulars. 


Nashville Industrial Corporation 
Tennessee 





Jacksonville, 
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FOR SALE 


Generating Unit 






1—16 x 27 x 16, 300 Indicated H.P. West- 
inghouse Automatic Compound Engine, 
complete, in good operating condition. 


110-220-v., Duplex Compound 
Direct Current Generator, Speed 


150-kw.. 
Wound, 


300 r.p.m., 26 ft. of 30-in. wide, double 

ply endless leather belt. This Generat- 

ing Set is being taken out and replaced 

by a 1000-kw. Steam Turbine. Will be 

sold as a unit or in parts, also 125- 

hp. Westinghouse Automatic Compound 
s Engine, complete, in good operating 
: condition. 


Crookston Water Works, Power & 
Light Co. 


Crookston, Minn, 
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Centrifugal Diane | 


~New Worthington 1000 G.P.M. against 
635-ft. head (with base for 300-hp 
motor.) 
1—New Worthington 3000 GPM. against 
170-ft head—D.C. to 180-hp. Curtis 
Turbine, 
1—New Worthington 4000 G.P.M. against 
180-ft. head—D.C. to 230-hp. Curtis 





Turbine, 


°—Lea-Courtney 1000 G.P.M. against 580 
ft. head—D.C. to 230-hp. Moore Tur 
bine 


ROY BRENHOLTS 


44 E. Broad St., Columbus, Ohio, 
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IMMEDIATE DELIVE 
Steam Turbos, 60 cy., 3 Ph., Etc. 
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NEW 12,500-kva., 33,000-11,500-v. TURBO, 
5000-kw., 2300-v. Turbo, 80%, P.F. 
625 937-kva., 2300-v. Cond. 


1560 & 1250 kva., Non-Cond, 
250 & 625 kva., Non-Cond, 240-480 v, 
625-125-187 kva., 2300-v. Non-Cond. 
780-kva., 480-v., MIXED PRESS. TURBO. 
800- & 1000-kw., D.C., 250-125-v. Turbo, 
1560-1250-625-kva. FREQ. CHANGERS. 
NEW 750-kw. M, G. SET, 60 cy., 125-250 v. 
600-400-150-kw,. Engine Sets, 275 v. 
NEW 468-hp., 187 rev., 25-cy., 2200-v, 
937-kva., 2300-v., 3-ph., 60-cy., Comp. 
1—S823-hp., 200-lb. Boiler 


600-6600 v, 


Motor. 
Eng. Motor. 
Edgemoor, $10 hp. 





i—512-hp. Boilers, B. & W., 200 Ib., with 
Stokers. 
20—Boiler Feed Pumps, Turbo & Motor Drive. 


i—-NEW 290-hp. B. & W. 
AIR COMPRESSORS, ROCK CRUSHERS, 
CONTRACTORS’ EQUIPMENT, ETC. 
Send us your inquiries. 

ROSS POWER eens co. 


Indianapolis, I 


CONEAUONDUUAERGOOAENOOOOEAOUENAOOERUODERSUOORAOORRCHOERHOEEENS 


BOILERS, 200 Ib. 
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1500 STEEL TANKS 


Sizes from 2 ft. x 4 ft. to 25 ft. x 15 ft. Ca- 
pacity from 100 gallons to 69,000 gallons. Stock 
includes pressure tanks, mixing tanks, storage 


tanks, 


heating tanks and pump tanks. 
Write for special Bulletin No. 7. 
NASHVILLE INDUSTRIAL CORPORATION 


Jacksonville, 


Tennessee 








New Compensators 
All Westinghouse, fuse type A. 


8—7'% hp., 60 cy., 220 v..... $32.00 ea. 
19—10 hp., 60 cy., 220 v...... 33.75 ea. 
2—20-30 hp., 60 cy., 440 v... 45.65 ea. 
4—15 hp., 60 cy., 220 v...... 35.50 ea. 
12—5-7% hp., 25 cy., 220 v.... 36.50 ea. 
2—15-20 hp., 25 cy., 220 v... 39.90 ea. 
3—20-30 hp., 25 cy., 220/440 v. 47.50 ea. 


) 
2—35-50 hp. 25 cy., 220 v.... 66.75 ea. 


NATHAN KLEIN & CO. 


208 Centre St., New York. 
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B. & W. WATER TUBE BOILERS 


4—400 HP. and 2—450 HP. 
Vertical headers, longitudinal drums—42 in, x 
20 ft. 4 in., 160-lb. pressure, 3935 sq. ft. heat- 
ing surface, 18-ft. x 4-in. tubes, each complete 
with Illinois chain grate stokers and regular fit- 
tings. Equipment in good operating condition and 


a bargain. 
For Sale By 
Mahler Machinery & Supply Co. 
Syndicate Trust Bldg., St. Louis, Mo. 


- 


ELECTRIC PUMPS 
Four 8 x 10 Gould Vertical Triplex, 350 G.P.M., 
150 pounds water pressure, brass valves, direct 
driven by 40 HP., 440 Volt, 3 Phase, 60 Cycle, 
Westinghouse Slip Ring A.C. Motor, or without 
motor. 
One 5 in. Gould three stage Centrifugal Pump, ca- 
pacity 500 G.P.M. against 225 pounds water pres- 
sure, direct driven by a 100 HP., 2200 Volt, 3 
Phase, 60 Cycle, Lincoln A.C. Motor, speed 1720 
R.P.M. 
Two 3 in, Lea-Courtney single 
Pumps, capacity 350 G.P.M. 
direct driven by a 10 HP., 220 Volt, Allis-Chal- 
mers, 3 Phase, 60 Cycle, A.C. Motor, 1720 R.P.M. 
300 OTHER STEAM AND POWER PUMPS FOR 
SALE, INCLUDING FIRE PUMPS. 
Send for our June list of the largest stock in the 
United States of slightly used and thoroughly over- 
hauled MACHINE TOOLS, POWER, ELECTRI- 
CAL AND CONTRACTORS’ EQUIPMENT. 


Satisfaction Guaranteed or Money Refunded. 
WICKES MACHINERY CO., 
Established 1900 Jersey City, N. J 


OOCUCODEGHEGUDSUCSESSEGSECEUCOOOTNESOEEE 


ORDORROCSOGSORGEDORSOOCOEROGEORORRESaasenteEdS 


stage Centrifugal 
against 50 ft. Head, 
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SOOUDDEOEOUSEROHOECHEDECHOUCOEOCOROUOEOGORUEOERDOOTEORIRO ODAC OCORSONRORBEARE ETE TED: 





NARROW GAUGE CARS 2 
Hundreds of narrow gauge cars, all types, includ- = 
ing push cars, flat cars, dump cars, coal cars, 
and ash cars. Several hundred pair of wheels, 
36 in, gauge. 3 
Write for Special Bulletin No. 12, giving com- 3 
plete information. 3 
NASHVILLE INDUSTRIAL CORPORATION } 

Jacksonville, Tennessee = 


FOR SALE 
COUCH AUTO PHONE EQUIPMENT 


1—Style F-30 Selector, capacity switchboard 





enneneeene 








with 21 selectors installed, 
10—Desk Phones No. 990, 33 pts. on dial. 
10—Wall Phones No. 99, 33 pts. on dial. 
3—Wall Phones No. 991, 33 pts. on dial. 
System complete for 21 phones without storage 
battery 
McCALLUM HOSIERY CO. 


mpton, Ma 
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FOR SALE BY 


Russell-Miller, Milling Co. 


434 Security Bldg., Minneapolis 


A.C. 2300 V. 3 Phase, 
60 Cycle Generators 


2—A.T.B., 900-rev., 112%-kva. G. E. Generators, 
with dir. conn, exciters used about one year, 
good as new. Belted. 


D.C. GENERATOR 


1—250-kw., 250-rev., 250-v., 3-bearing Electric 
Machinery, excellent condition, 





D.C. MOTORS 


3-—35-hp., 4100-rev., 220-v., Electric Machinery. 
1—120-hp., 500-rev., 220-v., with extra arma- 
ture, Electsic Machinery. 


1—25-hp., 600-rev., 220-v., Electric Machinery. = 

5—25-hp., 650-rev., 220-v, Allis-Chalmers, i 

2—25-hp., 800-rev., 220-v., R. C. Type, Gen. 
Elec., ‘nearly new. 


All of above complete 
and rails. 


with starting bores, pulleys 


SUAONDOAOURORGDAROGOEOOSAEOEOONEOHOUGEEOEGESGEOESADOOSAEDSGORSEGUEOEOEOUSEUAEDSONOAOUEOAOUESEUROSOALOOROGEDSOGAE SECU SESE RORseeeeEERSneEEEeGS: 


TRAUeneunneenesneonaeneessesusuevevernansensessernosenep@nenesnenposoonoooossatseesanesnesenececennntnesees 


Two Spot Welders 


25 kw. and 10 kw. 
For particulars write to 


L. J. LAND, 
207 Centre St., New York City 





CUOUUDEOUCUCHOUGOSORORUEOOOOSURCOUCOROHOROEDODAeOEOCOUDERR OREO SC RTEORGAGRROSIELECeRteeeneeneteeneate’ 










SUUTEOEONOEGEOUEOEOOUEORONSEOUDIOOEOEOEOEOEGESOROCOEOR OOOO SOOO EOROROHOR CERN OOEOE SUEDE 


FOR SALE 


REGULATOR 


E. Induction Voltage, Type I. R. 8.-2 
11.5 K. V.A. 50 amp. 2300 v. 


South Dakota Light & Power Company 
Armour, S. Dak. 


OUDUEOUOROEOROHGEONECEOROEOOgEOOEONOEtO Roto 


a 
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SUUNOUUEOOCUUOEODGUSEDEOEEOUGOUEONCOUOEOEOEOROUDAOOOAOOECEOOOEEOOHEUEOEORUEOHCOOUROCUECEOUGUCOSUECRSOEOEOEE 


CORLISS ENGINES 


20—18 x 36 Corliss Engines, 350 HP., heavy 
duty mill type, either right hand or left 
hand. Fly wheel 11 ft. x 32 in. Can fur- 
nish either new or used, Complete specifi- 
cations and photographs on request. 

Priced extremely low for quick sale. 


NASHVILLE INDUSTRIAL CORPORATION : 


Jacksonville, Tennessee 


OURCUNUEROEDCERASOELSSRSUSEREEASOSOREOEES 


Ouceeuenesouenegggty tannees 








UHUATEROOUEORTEGHORCAOUSOCOROEOEOOCEOEOOGGROEORGOUOOEOORUECEOUDOGORORORUEE SURO COEOEONRORGE 


BOILERS 
Water Tube—H.R.T.—Marine 


The Markman Engineering Company 
111 W. Monroe Street, Chicago 


Pe 


For Sale—Cheap 
Immediate Delivery 


GENERATOR 


1—40-kw. General Electric, 1050 r.p.m., 
form H, 125-v., D.C., with switchboard. 


G. H. & J. T. KELLY, Elmira, N. Y. 


Lpeeunesenaeseneneccccuencecesessasticusey 







One Insertion 


of a 


“Searchlight” Ad 


is often all that is necessary 


to locate a buyer. 
0230 


TITTLE 


SV MOOOCNATCARENANEEODORRECEROREEESEEDGCEOCRECOCCESCCSERSCOROSSEORSSOOREEEDOOOREEREReeEEEtEES 
“Pecnenneteversecercees 


onennenecenencetecens: 
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Electric Equipment 


An Opportunty Sale at 


Curtis-Elmwood Air Reserve Depot, 
AUCTION, BUFFALO, July 11th, 1922 





HE alert Electrician Contractor will find use for many of the items 
included in this sale. They are too widely varied in character to 
completely itemize in this advertisement, but there is a place and use 
for each one—at a good profit for the man who can connect the goods 
and the need. If you are a merchandiser this is your opportunity. 
i 


These are some items: 


Ammeters Demagnetizers 


Volt meters Generators 

Panel boards Insulators 

Switch boards Fuses 

Instrument boards (various) Spark plugs 

Storage batteries Electric glue pots 
Bushings Electric time recorders 
Motor bases Reflectors and shades 
Electric light bulbs Searchlights 

Circuit breakers Starters 

Compensators Transformers and motors 


Get the complete catalog of ‘he sale. There are many items of interest to Electrical Contractors among 
the other classifications of material, and you should check them carefully. Go to Buffalo, if possible. 





us. aR SERVICE 


The Government reserves the right to re‘ect any or all bids. 


For catalog and further information write: 


Commanding Officer, Curtis-Elmwood Air Reserve Depot, 
Buffalo, N. Y. 


Chief, Material Disposal and Salvage Section 


Room 2624 Munitions Bldg., Washington, D. C. 


























COPODUCEEOEOSNGUREGEROODEREDOE COGETEOEESPOEEEEORETEORUSHCECESORUROOUROUSESEOSUCERSOSSOOORRONOED SCOOT ETON, 


BOUSTEAD. 
ELEC. & MFG. CO. 


Switchboards 
New and Used 


MUU 





LPUOOEEOEEOEUEGEDCEOEEONCECEOECOOROOROESESPEENDEONGUOveneeetESODEROOREEE RCH ECEEOSONERRONEES 


; Electrical Machinery 
Winding and Repairing 
16-18 E. Hennepin Ave. 
MINNEAPOLIS, MINN. 











SONOHCOEDEOROOEOHOECECHOROORERONOTORCECHOECORORE-cnteeOneCoCoOROetEseCtatS 


In Trouble 


Motors rented. Any size or kind. 
Largest stock of its kind in 
America. 


NATHAN KLEIN & CO. 
208 Centre St., New Yoik, N. Y. 


venenueeeenny, 


aaal 


OOUNCLOOOOOEEOHORGESEDDOEOUSODOUAEOEOEGHGOREOUOUOOSCERESHOUDE EERO HORI ESE t RETIN 





WANTED 


GENERATOR 


1000-1500 kw., direct current railway 
generator, 600-600 volts, compound 
wound, 300 r.p.m., complete with bed- 
plate, field rheostat, etc., with shaft 
suitable for direct connection to 
= synchronous motor which we now 
= have. 





VOOEEUNENCSORSSEOEORORONeOEDEN ES: 







Portland Railway, Light 
and Power Company 
Electric Portland, Oregon. 


PITT 


Building, 


SUCUEUROECEOOOCEOEOUEEODAODOOUGERORCOOOECROREEECNONEH CORONA EO EONNOODE 


sonenennenee WANTED TO BUY 
TURBINE EXCITER 


sennecoseseate. 





= Second Hand Steam Driven, 25 kw. 125 
= volt compound wound, 150 Ib. steam, no 
= superheat, geared or direct drive. Give full 


description and price. 


Northwestern Engineering & Supply Co., Ltd. 
Calgary 


UHCUEDOROEDROEEORONOEOONORDEONSOSEOEOEOA = 


Alberta, Canada 


aNUERUERROGEODEAOEEEEEORENORNOREER 






WANTED 


Used D. C. Watthour Meters 
G. E. or Westinghouse Mfg., Type C or C-6 
120 or 240 v., 2 or 3 wire 

: IVAN T. JOHNSON CO., INC., 
i 24 East 23rd St., New York City 


Fisveveuevenneseevessnseeveveesevsuesveavevensesuceesensevensesasnansansnusseneenensecensosecenseeersnseges 





NOTED EN ENEUDONEN EURO NON EONCEROEEHOONE 


POSITIONS VACANT 








A FIRM of consulting engineers in New 
York City wishes an assistant to their 
head draftsman in the electrical depart- 
ment; must be experienced in the prepa- 
ration of plans and specifications for the 
wiring of buildings; state experience in 
full and salary expected, P-25, Elec. 
World. 

ARMATURE winder, experience on A.C, 
and D.C. machines; permanent and 


steady position to right party; state age, 
experience and salary expected. Smith- 
Bishop Electric Co., P. O. Box 216, 
Owensboro, Ky. 





ELECTRICAL graduate wanted to act as 
assistant to distribution engineer; good 
education necessary, also experience in 
overhead and underground distribution ; 
location vicinity of New York City. P-29, 
Elec. World. 





ENERGETIC and experienced man _ to 
manage electrical merchandising and con- 
tracting business located in the center 
of the famous eastern Kentucky coal 
field; opportunity for the right man to 
purchase interest in the business; outline 
past experience and give references in 
first communication. Address Watt & 
Co., Pineville, Ky. 
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POSITIONS VACANT 


MANAGER electric utility small town in 
Ohio. Also designing engineer high ten- 
sion outdor and indoor substation work. 
Write experience fully if interested either 








positions. H. H. Harrison & Co., confi- 
dential employment service, 19 S. La 
Salle St., Chicago, Il. 

OPERATING engineer wanted by an in- 
dustrial concern in Jersey City, N. J., 
having two steam boilers, steam-driven 


electric generator, numerous electric mo- 
tors and_ electric-driven 
plant. Applicant should have experience 
in the operation of the above as well as 
thoroughly understanding economies in 
steam for steam is used in the process 
of manufacture. Position is permanent. 
State age, experience and _ references. 
P-35, Elec. World. 





RADIO engineer wanted by large electri- 
cal manufacturing company. Applicant 
should be technical college graduate in 
electrical engineering, with experience in 
experimental radio development problems 
involving both transmitting and receiv- 
ing. None but high grade development 
engineers need apply. State age, educa- 
tion and experience. Address P-988, Elec. 
World. 





SALES manager for city of 30,000; both 


refrigerating | 





gas and electric appliances; modern | 
salesroom; good field, state of New 
York. P-5, Elec. World. 





SWITCHBOARD and panelboard 
man for template layout work; must be 
rapid and accurate and_ thoroughly 
familiar with panelboard construction; 
must have sufficient electrical knowledge 


drafts- , 


to understand common systems of wiring | 


distributions for light and power; ex- 
cellent chances for advancement for the 
right party. P-6, Elec. World, 
Estate Trust Bldg., Phila., Pa. 


WANTED—Electrical engineering gradu- 
ate with experience selling induction mo- 
tors. The Electric Controller & Mfg. Co., 
Cleveland, Ohio. 








Pittsburgh, serving employers everywhere 
overnight. Proposals gratis, require su- 
perintendents, electrical engineers, design 


draftsmen, factory foremen, electricians, 
metermen, winders, salesmen, auditors, 
office managers, Dower maintenance en- 


gineers, hydroelectric operators. 


EMPLOYMENT SERVICE 


LEADING organization desiring to fill 
an important position, for obvious ethical 
and other reasons, cannot invite directly 
the candidacy of any particular man. 
Similarly, no well-connected man _ will 
exploit personally his own qualifications, 
no matter how receptive he 
overtures. The undersigned has been re- 
tained by a national clientele for many 
years, as a medium for negotiating pre- 
liminaries in such cases. Your permis- 
sion to send booklet discussing this prob- 
lem and describing the service, will in 
no degree obligate or compromise you. 
Strictly confidential. R. W. Bixby. Inc., 
310 Lockwood Building, Buffalo, N. Y. 





GFP UOOOEREOODERTOOEREPEOTLOGEUSEDENOLECEECEGOUEOOROORCOCOOROROEEOHOOROOROOGOUSOUSEOGSEROUNOERCHECOEOUROORS 


ENGINEERS 


Men with college training in engineering 
or the physical sciences, may obtain per- 
manent positions in our Central Office En- 
gineering Division. Practical telephone 
experience may take the place of college 
training. 


Write, or call at our Employment Office, 


WESTERN ELECTRIC CO., INC. 
48th Ave. & 24th St, 
Chicago, Ill. 


eo CCEOUREEOTOCEOGCROEEREEOCEREER REEDS COORROEEERERCRREPeeeoeeteTTtecceneeceseeeeserters: 


5 


“AUUUANLOTEDEERENTENDERETNOOEETEOTENTENTEUTENODEOOETOORONETOOOTED NNT ONRO NES REO DEROREOORNOREROROOEONOONT 


Real | 


EMPLOYMENT AGENCIES 
| GENBRAL ENGINEERING AGENCY, | 


may be to} 








EMPLOYMENT SERVICE 





PROFESSORS, assistant professors and in- 
structors of technical and engineering 
subjects wanted immediately for colleges 
and universities ; write fully; no advance 
charge. Educators’ Department, H. H. 
Harrison & Co., employment service, 19 
S. La Salle St., Chicago, Il. 


POSITIONS WANTED 





AUDITOR or accountant, with 6 years’ ex- 
perience in public utility accounting, 
mainly electric and gas, desires to make 
change; references furnished. PW-28, 
7 World, Old Colony Bldg., Chicago, 
ll. 


dail 

CHIEF electrician, high grade man, fifteen 
years’ practical experience in industrial 
power and lighting, power plant and sub- 
Stations, desires permanent position; ex- 
cellent organizing and managing ca- 
pacity ; ten years in charge of work; ref- 
erences. PW-997, Elec. World, Leader- 
News Bldg., Cleveland, O. 





DEVELOPMENT engineer, university grad- 
uate, with 3 years’ experience in develop- 
ment of manufacturing processes with 
large electrical manufacturing company, 
desires development of electrical appara- 
tus or any line of work requiring the 
practical application of the fundamental 


engineering laws; age 27. PW-18, Elec. 
World, Old Colony Bldg., Chicago. Ill. 





ELECTRICAL engineer, age 30, married, 
completed graduate students’ engineering 
course of General Electric Company. 
Experienced in high-tension transmission 
and distribution, also industrial plant ap- 
plications. PW-2, Elec. World, Real Es- 
tate Trust Bldg., Phila., Pa. 





DESIGNER, technical graduate, experi- 
enced on generating and substation lay- 
outs, transmission line work and hydro- 





electric developments, wants position. 
PW-31, Elec. World. 
KLECTRICAL engineer, age 43, technical 


education ; 26 years’ unusually broad ex- 
perience ; electrical machinery design, all 
types, commercial and automotive; also 
sales service and business management 
and industrial engineering; available 
July 1. PW-12, Elec. World, Leader- 
News Bldg., Cleveland, O. 








mechanical engineer of 2: 
familiar with modern 


operation and 


ELECTRICAL 
years’ experience, 
power plant equipment, 
combustion, transmission and _ distribu- 
tion, ete.; superintendent with public 
service corporation and municipal utili- 
ties; A-1l recommendation submitted. 
PW-14, Elec. World, Old Colony Bldg., 
Chicago, Ill. 





ELECTRICAL = superintendent; technical 
education ; 18 years’ experience in manu- 
facturing and repairing of dynamos, elec- 
trical machinery ; good organizer, capable 
of handling men and building an efficient 


organization; at present with large 
Middle-Western repair company; A-1 


reference; available within one month 
after an agreement. PW-22, Elec. World, 
Leader-News Bldg., Cleveland, O. 


CCCUEREUEOTORTOOSEOESERCOODCONTEOESESERRGCEOEROUOSOREOECRGEEESTRCRCCCOCECCORRONECOOOROEEOTETORECCENCE® 


EXECUTIVES 


Engineers and men of proven ability seeking posi- 
tions find our service satisfactory. Our Mr. H. H. 
Harrison can confidentially negotiate for you suit- 
able connections, as he has successfully done for 
thousands of others since 1909. Inquiries invited. 


The National Business Bourse, Inc. 
Confidential Negotiators 
Association Bldg., Chicago 
WITT 






SUDONeNceDeONOEeeNeeReneeeresaceesenene 


ocneenenent 


“OOVEEOEUAEOOUEREOROOROEODQUROREEOECEDEOESDOEDEDOOEOOG DG DO0O8 DOTTE PODOROEA EL IELE TSE T TOeTErTemeaeercntert’: 


BE A METER ENGINEER : 


Get in the new profession. We can teach you 
meter engineering by mail at your own home dur- 
ing spare time. Successful graduates everywhere. 

Earn $3,600.00 a Year. 

Central stations must have Electrical Meter En- 
gineers, They pay high salaries. Write today. 
Just your name and address on a postal and we 
will send you full particulars free. Ft. Wayne 
Correspondence School, Dept. 46, Ft. Wayne, Ind. =: 

MT 


ANNE Rede cOTeEReneaeeceetecceseeceecnseser” 
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POSITIONS WANTED POSITIONS WANTED SALES REPRESENTATION 


RADIO man, with 4 years’ experience in Representation in Great Britain 
Navy radio laboratory, designing andj} Electrical engineer, returning to Lon- 








BLECTRICAL, 18 years’ technical alt 


practical experience, layout, testing, in- testing radio apparatus, condensers,| don, is desirous of introducing one or 
stallation, maintenance operation in meters, etc., and 4 years as a radio oper- more lines not already represented there ; 
power and _ industrial plants, desires | ator, would like to connect with good | has wide acquaintance in engineering 
permanent position. PW-993, Elec, concern. PW-16, Elec. World. circles. SR-27, Elec. World. 


World, Old Colony Bldg., Chicago, Ill. ——— ——— ——— : eae 
ce ar Ree eae % See 0 SUPERINTENDENT of construction, com- | ———————————___"— ——— —— 
wT TAcon . $ as a te to take full charge electrical dis- 
ELECTRICAL engineer, age 32, having 15 petent oer 5 : : 
years’ experience, desires responsible tribution, electric light, power or trolley ; AGENCIES WANTED 
position. Experience covers power plant = years ohens Cie al CAPEFICNCE > married \——— ———_-+- -——— 
operation and construction, teaching and will go any place where living condi- | 
electrical subjects, winding and redesign- tions are good; state salary and particu- 
ing batteries kelephione engineering lars, size of distribution, also condition 
; i s, g g, 








| Electrical Engineers 

| With offices and showrooms in Central Lon- 
| don are open to accept agencies for wire- 
less sets, motors and electrical apparatus 
of all kinds. Colley Ltd., 51 Great Or- 
mond Street, London, W. C. 1. 

| 
| 


general wiring ; familiar with stoam, gas same is in. PW-10, Elec. World, Real 
and machine shop practice; good busi- Estate Trust Bldg., Phila., Pa. 
ness training and interested in selling or a ae 
executive positions. PW-23, Elec. World, 
Old Colony Bldg., Chicago, Il. 


EDUCATIONAL 








Bliss Electrical School 
Condensed course in electrical engineer- | 


WORK WANTED 


ELECTRICAL engineer, technical grad- 








uate, 17 years on drafting, designing and 











| 
: ’ . = | 
construction power stations, sub-stations, ing. ‘ omplete in one year. For men a i Association of Engineers 
electrical transmission lines, also operat- character, ambition and limited time. Di- | Offers services as designing or supervising 
ing work, desires position as engineer or ploma in one year. Theoretical Dem | engineers; electrical, mechanical, struc- 
superintendent with large system; now ciples and practical applications of elec. tural. WwW-34, Elec. World, Real Estate 
employed in charge of thirty men; age tricity, mathematics, steam and _ gas | Trust Bldg., Phila., Pa. 
38, married ; member of A. I. E. E. ; can | engines, mechanical drawing, ext nsive ar oe ss ss ; ae x = 
handle men and produce results. PW-19, — os . gl aor meee a ee a - 
a “ese ee Nets OVanitatda a esting. ‘ireproo aormitories, aining | 
— weal Eee Tet Sie hall, laboratories, shops. 30th year be- | BUSINESS OPPORTUNITIES 
gins Sept. 27th, 1922. Write for catalog. eam sade 
.T Tem . y a ade : F a 428 Takoma Ave., fashington, D. C. usiness for Sale 
ELECTRICIAN, 10 years’ practical experi- | _428 Takoma Ave., Washington, 1 ge ak ae og eee 


ence in installing, maintenance and general Keystone Institute 
repair of all types electrical equipment; | “The service school.” A fully equipped 
expert A.C. and D.C. Armature winder. school organized to give intensive in- 
Only permanant and steady position pre- struction in 2-year courses electrical en- 
ferred (Middle West); available at once. 
PW-991, Elec. World. 


business for sale; excellent location with 
long lease in city of 50,000 in western 
Pennsylvania; will bear fullest investi- 
P ; . rE S:‘g "eas se oO é Ss 
gineering, mechanical engineering, ac- 65-32) igece See et cee ae 
counting and business administration, 16 = 
weeks’ course in automotive engineering. coed a ea 


Cleveland, O. 
ENGINEER, technical graduate; age 21; Day and night classes. Graduates sought | == — am ¥ ie: 








desires position as assistant engineer or by industrial establishments in all sec- | 
construction and wiring man, in the tions of country. Write for information FOR SALE 
Central West states. PW-8, Elec. World, on subject that interests you, to Key- 
Old Colony Bldg., Chicago, Ill. stone Institute. Address Associate | se Turbo Generator Set 
is . Principal, 133 North 4th Street, Reading, | One 25 kw., 3,600 r.p.m., 125 v. non-con- 
Penn. | densing turbo generator set, completely 
ad rebuilt; f.o.b. cars Terre Haute, Ind.; 








ENGINEER, technical graduate, wide ex- 
perience in general electrical and me- - : : ys ; * 
chanical engineering in connection with price right. Ww rite, wire or phone Power 
steam electric power plant and industrial AGENTS AND SALESMEN | Supply Co., Terre Haute, Ind. 
equipment, design, construction, main- eae as pee pe ; 
tenance, test and report work, wants posi- District Sales Representative Wanted 


eens ‘ation anywhere. PW-30. Elec. | We are looking for a sales >r industrial 
ion; location anywhere , Ele engineer to handle our line of electric U. S. GOVERNMENT 


World. : : ae : , eae 
fa A ca a taal te all motor control apparatus in the Philadel- PROPOSALS FOR 4 DIESEL ELEC- 
ENGINEER, graduate, desires position as phia territory which includes the eastern | TRIC SEAGOING HOPPER DREDGES. 


half of Pennsylvania, southern half of | Office Chief of Engineers, Room 2802, Muni- 
New Jersey and part of Delaware. Our} tions Bldg., Washington, D. C.—SEALED 
line is well established in the territory | PROPOSALS will be received here until 12 
though a great deal of missionary work | o’clock noon, August 2, 1922, and then 
remains to be done. Position offers very | opened, for the construction of 4 Diesel 
good opportunity and future for man | Electric Seagoing Hopper Dredges. Fur- 


chief electrician or assistant maintenance 
engineer of an industrial plant; 2 years’ 
mechanical, 4 years’ electrical construc- 
tion and maintenance; age 29. PW-24, 
Elee. World. 


eas aoe gga yo eee See who is not looking for sinecure; com- | ther information on application. 

age 32, single, Gesires responsible com- vensation based on salary and bonus. | ~>opaarpv : aera 

mercial position with public utility com- S_33 Elee. World : _ TREASURY DEPARTMENT, Supervis- 
pany; 11 years’ broad engineering and Seeeeaeerena : en ing Architect’s Office, Washington, D. C., 
commercial experience with gas, railway Salesman June 15, 1922.—SEALED PROPOSALS will 


Wanted to get in touch with a first-class | be opened in this office at 3 p.m., June 29, 
electrical salesman to take eharge of 1922, for supplying to the various Federal 
sales in number of small towns and do} Buildings, Marine Hospitals, and Quaran- 
house to house solicitation. This posi- | tine Stations under the control of the 
tion is open in the Middle-West. AS-26, | Treasury Department, portable desk lamps 
Elec. World, Old Colony Blidg., Chicago, | during the fiscal year ending June 30, 1923, 
Il. in accordance with the drawing and specifi- 

Wanted—Intelligent Young Man cations, copies of which may be had at 
With experience in selling phonographs to | this office in the discretion of the Super- 
jobbers and dealers to become traveling | Vising Architect. Jas. A. Wetmore, Acting 


and electric companies covering opera- 
tion, construction, power sales, rates, 
statistics, ete. PW-20, Elec. World, 
Leader-News Bldg., Cleveland, O. 


GENERAL line foreman, American, 45, 
married, 25 years’ practical experience, 
electric light, power trolley construction 
and maintenance, 15 years having com- 
plete charge lineman and_ construction 






spar ‘nts: r acce 0S ) “AS . : isi i 
ee ee ee ae aed sales and service engineer. for long es- Supervising Architect. ad 
and position permanent. P. 0. Box 652,] [tablished firm manufacturing and dis-| TREASURY DEPARTMENT, Supervis- 
Bristol, Virginia. tributing highest grade radio equipment. | jing Architect’s Office, Washington, D. C., 
— — ———_——— Character references required. Man of] June 19, 1922.—SEALED PROPOSALS 


TRADUATE electrician wants work; can 


ws ; good education with some knowledge of j > onened i is office at 3 p.m une 
do house wiring, testing, meter work, will be opened in this office at 3 p.m., J 


fundamental principles of electricity pre- | 30, 1922, for supplying to the various public 





‘ « ‘ ar ‘ o ri ine “Ae - > rs ° - 
A.C. and D.C. armature winding, recon ferred. Write stating age, education, | puildings under the control of the Treasury 
nect motors, motor generator repair and experience and salary desired. AS-994,| Department hand electric portable vacuum 
oe Spempaaacg Joe Frankovich, Washoe, Klee. World. cleaners during the fiscal year ending June 
Mont. Wanted—Young Man | 30, 1923, in accordance with the specifica- 


MARRIED man, age 27, wishes position as 
assistant in meter department, sub-sta- 
tion or power plant; correspondenc: 
course on meters and 4 years machine 
shop. PW-17, Elec. World. 

MECHANICAL engineer. 12 veurs’ experi- 
ence in factory equipment, layout in- 
stallation and maintenance, familiar with 
boilers, economy power generation and 
distribution in large manufacturing 
plants. PW-998, Elec. World, Real Es- 
tate Trust Bldg., Phila., Pa. 

POSITION wanted as central station oper 

ator or power house superintendent ; 

familiar with up-to-date systems, also 
those used for 20 years; can make any 
necessary repairs; used to steam or Wa- 
ter driven plants; middle-aged, single, 

Yankee. PW-15, Elec. World, Old Col- 

ony Bldg., Chicago, Ill. 

ADIO and general electrical experience of 

a young man of 30 available on or after 

June first. Desire connection preferably 

with some large organization, shop or 





ro sell insulated wire. A knowledge of the | tions, copies of which may be had at this 
trade would be an advantage. Write, | office in the discretion of the Supervising 
riving full particulars, AS-21, Elec. | Architect. Jas. A. Wetmore, Acting Super- 
World. vising Architect. 
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Federated Engineers 


Development “) Corporation 
160 Ogden Ave. Jersey City, Nw. 


Founded by a group of America’s foremost industrial and technical experts 
who serve on its Advisory Council. 


INVENTIONS 


Patenting an irvvention is but the first step toward success. Scores of worthy inven- 
tions are counted as failures because their inventors lack either the technical skill to 
perfect them, the business experience to market them, or the capital to develop them. 
We are organized to furnish the inventor with technical talent, business brains and 
rapital sufficient to insure success. 
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store intending to develop their radio Pres. Vice-Pres. See’y 
and electrical trade. PW-987, Elec. World, T. Irving Potter Dr. Charles P. Steinmetz A, Russell Bond 
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Square and Rectangular 
Magnet Wire 


Pure copper strips accu- 
rately rolled and care- 


fully annealed, 


then 


covered with our high 
dielectric enamel or 
smooth servings of long 


staple cotton. 


All work done in our own 
factory assuring prompt 


service. 


Belden Manufacturing Company 


MAGNET WIRE DEPARTMENT 
4625 West Van Buren St. 


Chicago 


Eastern Office and Warehouse, Metuchen, N. J. 


UOVERRAEDELUUNNRERECOUUUAEEEERELO OO ODEEDCOUOCADEOPEEOECEU AD EUREREUEET UA EED PETE GET ETe 


EVEUDAUAOUOONOUENDREGUOGATET CELE ee eee 


Americore 


RUBBER COVERED WIRE 
for INTERIOR WIRING 


Highest Standard of Excellence 


Send for descriptive book 


New York 


American Steel & Wire 


Company 


Accuracy 


Meter Coil 


Coils made by us are 
unfailingly accurate 
in alignment because 
the Universal Meth- 
od of winding is un- 
failingly exact. 


The Coto Coil Co. 


Providence, R. I. 
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MAGNET WIRE 


for the 


RADIO TRADE 


Fractional Pound Spools 


All insulations on attrac- 
tive pound, half- pound 
and quarter-pound spools. 
Larger amounts packed 
on standard spools. 


MARING WIRE COMPANY 


Muskegon, Michigan 
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ENAMELED 


- MAGNET WWW 





Quick 


prices. 


of Enamel 
Insulation. 


net Wire is assured. 


or 


Uniform 
I Gauge 


Cotton 


Thorough Inspection 


Each spool carries an individual 
inspection number. 


Shipment from Stock 


delivery of American Mag- 
Write for 


The American Enameled Magnet Wire Co., 





Muskegon, Mich. 


RY CHICAGO 


SAN FRANCISCO 


BUTT CCCUCCCCCCCCCCUCUCUCCCCUCCCUC LLL 


SAFETY INSULATED 
WIRE & CABLE CO. 
J} 114 Liberty Stree. NEW YORK : 


BOSTON = 


ANEUAANALALSOVRERESECUNELUAUECOUSSOOEUNSERONGUECUUEETEONEEOOUURDROMMLE EEE UNECTUUCTEEE UC CN EeeTTERAREO TNL 


a 


i 


UUQEAUCAUUEEOEAVNNSTAEN NOTE 


UUEUOREREUEEEEEEU TELE 


mit Nee TE 


| 


I 


i 


i. a 


T - 
aah aT \ \ 


i! 


wil nt 
The Electrical Alloy Co., 
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Electrical Resistance 
Wire 
| For electrical measuring instru- 
ments and resistance Units re- 
quiring extreme accuracy; Tem- 
perature coefficient nil. 


Morristown, N. J. 
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Braiding 
Machinery 


For Covering Wires 


Machinery 
for 
INSULATING 


Wires and Cables 
With Rubber or Tape 


Cabling, Stranding, Twinning, 
Polishing, Taping, Winding 
and Measuring Machines. 


New England Butt Co. 


Providence, R. I. 
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‘‘American Brand’”’ 


Weatherproof Wire and Cables, 
Bare Copper Wire and Cables 


SUAUURAAUENAOOEAOUOSEOOREEO EEO OROOOOONES 


has no equal for long, satisfactory economical service. 


“AMERICAN BRAND” 
WEATHERPROOF WIRE AND CABLES 
HAS NO EQUAL 


American Insulated Wire and Cable Co. 


21st, Sangamon and Morgan Sts., Chicago 
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SUNUAAAS AALAND 
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Magnet Wire 
oa Winding 


have for over twelve years been standard among electrical manu- 
facturers due to their dependable quality and reasonable price. 
out the economy and improvement we can effect for you. 


Find 


Write today for prices and samples. 


Dudlo Manufacturing Company, Fort Wayne, Indiana 
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Note Protection at Corners =” 


Blake Insulated Staples 


Unequalled for telephone and 
bell wiring. The fibre insulation 
prevents troublesome short cir- 
cuits and grounds. 4 sizes. Pat. 
Nov., 1900. Write for Samples. 


Blake Signal & Mfg. Co. 
Boston, Mass. 


%6 
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OFFICE AND WORKS: WESTERN SALES REPRESENTATIVES 
RANKIN, PA. BRADDOC¥.P 0. STEEL SALES CORPORATION, CHICAGO, ILL 
NEW YORK SALES OFFICE: 30 CHURCH STREET, NEW YORK CITY 
COPPERWELD Wire—Made by the Molten Welding Process. 

Bare—Weatherproof—Strand—Twisted Pair—Nails. 
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Insulated Wire-Cord and Cables 


For all Electrical Purposes 


PHILADELPHIA INSULATED WIRE CO. 
Philadelphia 


| 
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Pat. Applied for 


a 


Alico WIRE DRAWING MACHINES 
OCCUPY LEAST FLOOR SPACE 
REQUIRE MINIMUM POWER 
OPERATE AT HIGH SPEED 
PRODUCE MAXIMUM PRODUCT 


ws? 1ess Alico INC19 

merican’ 
NSULATING 
[ACHINERY 
COMPANY 


769. U.S PAT. OFF 


AULA 


Measuring Enameling Taping 
Respooling Insulating Twining 


Saturating Panning Cabling 
Reclaiming Vulcanizing Stranding 
Atco No. 10 Fine Wire 


Drawing Machine OF WIRE 
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-  Electricai 
Wires 
and Cables 
Welding 
Wire 


John A. Roebling’s Sons Co., Trenton, N. J. 
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SAMSON SPOT CORD 


MO 





FOR HANGING ARC LAMPS 
SOLID BRAIDED COTTON—WATER PROOFED 
Send for Catalogue and Samples 
SAMSON CORDAGE WORKS, BOSTON, MASS. 
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PATENTEi.D 


“SHERARDUCT” 


Is the Conduit to Use in Moisture 
and Acid Laden Air 


Around hydro-electric power stations or in sections of 
the country where the atmosphere is moisture laden — 
‘“‘Sherarduct” should protect your current carrying wires and cables. ‘‘Sherarduct”’ is 
rust proof inside and outside. This is an important feature because it often becomes 
necessary to replace wires—and if the interior of the conduit is rusted, IT CAN’T 
BE DONE. 

While sherardizing alone is absolute protection against RUST—‘‘Sherarduct” is further 
protected inside and outside by an alkali proof and acid proof enamel baked on to 
make it the logical and economical conduit to 
use for battery rooms and in cinders or cinder 
fill concrete. 





Sherarduct is the only rigid steel conduit that 
is both RUST PROOF and ACID PROOF 


inside and outside. 


National Metal Molding © 


Pittsburgh, Pa. 


ion ro 
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103 Park Ave. at 41st St., New York, N. Y. 
Factory: Fulton, New York 
Sole Distributors in United States: 


Western Electric Company 


Offices in All Principal Cities 


Copper Wire 
11] W Washington St, Chicago, 


= g 2UUuunucvovvcvvvvccccnevcvuseo AE 
- American Fibre Conduit : ; INTERIOR : 
: Corporation ii : 
Manufacturers of I CONDUITS | 
: ce 39 7 : 
AMERICAN BE oe 
: : _ American Circular Loom Co. : 
: E oom, 90 West Street Z 
EE S 2 : 
; 2: £ ° New York : 

E =: w = 

EE ¢ 8 3 
= se ¢ O& Boston Los Angeles Seattle 2 
= FI B r EF CO N D U IT = 5 Chicago San Francisco Toronto : 
3 e = = 
3 FOR = PAUPAUUNELNNUEUNUAANLLAAALAEEDOUEDU EEE UEL OOOO PTAA EEA NSE E TEU 
3 e = PR ee nee 
: Underground Electric Systems : | er Dare and er x : 
A American Fibre Conduit is of homogeneous con- E : ee 5 ’ E 
= struction, light, strong and compact. It is made = = 
= in two types of joint, the mortise and tenon or = & z 
3 Socket Joint, and tapered sleeve or ‘‘American” = = = 
3 Harrington Joint, with Bends, Elbows and Fittings. = 2 s 
z It will stand the most rigid tests. E 2 : 
: Large Stocks Immediate Shipments E I cnsnseneihaeiaeaeamaanaeae EE Imm 
3 General Sales Office = SAUCE CTTE ETAT eT 
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HARD PORCELAIN 


For Electrica! Specialties 
IMPERIAL PORCELAIN WORKS 


TRENTON, N J. 
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CONDENSITE 


has all the properties essential to 
good electrical insulation. 


Condensite Co. of America 
Bloomfield, N. J. 
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“GARFIELD” INSULATION | 


Experience in cold molding from 1908 to 
1921 will solve your problems. 


i= 


Let us prove it. 


GARFIELD MFG. CO. 
Garfield, N. J. 
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Manufactured by electrical engineers who will 
understand your insulating problems and ren- 

der intelligent service Noted for uniformity 
and quality. It will pay you to get in touch with 


The Sterling Varnish Co., Pittsburgh, Pa. 
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MOLDED INSULATION 


BAKELITE-—CONDENSITE-ROXITE 
Machine Moulding of Small Parts a 
Specialty 
Prompt Deliveries. 

Ser.d us your blueprints 


NORTHERN INDUSTRIAL 
CHEMICAL COMPANY 
11 Elkin Street, South Boston, Mass. 
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Turned—M illed—Drilled—Threaded 
Special designs in 
LAVITE 
Best Heat Resisting Material 
D. M. Steward Mfg. Co. 


tea Chattanooga, Tenn. 
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The - 
COAL & IRON 
NATIONAL BANK 


143 Liberty Street 
New York 


Member 
Capital and Surplus N. Y. Clearing House 
32,500,000.00 Federal Reserve Bank 
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Make it of VUI-COT fihre 


Uniform 
and free from grit or other 
foreign substance 


Many persons have remarked upon the 
uniformity of 


Vut-CorT Fibre 


(Sheets, rods and tubes, or 
machined to your specifications) 


There’s really no secret about this. It’s 
the result of the supervision we are 
able to maintain in Vuz-Cor Fibre’s 
Making. 


We Make Our Own Paper 


The rags used in this paper making are inspected 
sorted, dusted and cut in our plant. Then, in the 
same building, we make them into the paper which 
we use in Vul-Cot Fibre—many tons of it daily. 


Here are just a few places in the electrical manufac- 
turing field where you'll find it to your advantage 
to use /’ul-Cot Fibre: 


Armature Fuse Cases Switch Parts for 
Wedges Insulations Bars 
Brush Holder Lighting Switch Handles 
Bushings Bushing Bases 
Bushings Lightning Hooks 
Buttons Arresters Timer Rings 
Coil Bobbins Magnet Heads Washers 
Coil Cups Parts for 
Condenser Dynamos 
Ferrules Generators 
Cable Cleats ete. 
Connector Plugs Plugs 
Cleats Posts 
Commutator Rings 
Rings Staple Insu- 
Conduits lators 
Cord Terminals 


We'll send our book, ““The Material With a 
Million Uses.” Tell us where. 


AMERICAN VULCANIZED FIBRE CO 


Equitable Building, Wilmington, Del. 
SALES OFFICES 
BOSTON PHILADELPHIA ELAND CHICAGO 


NEW YORK PITTSBURGH ST LOUIS 
Complete Stock for Immediate Shi ‘ 


Western Agents 
Western Electric Company Northern Electric Company 
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for certain vital 
factors of electri- 


cal construction 
(Radio Particularly) 


there is absolutely 


no substance with the 


peculiar merits of 





Supreme in insulative efficacy; amazingly hard and 
tough, yet readily machined; insoluble in water of 
the weaker acids; cannot swell or warp; and has 
tremendous dielectric and tensile strength. 


Dealers in RADIO SUPPPLIES are urged to 
on powerful advertising 


get in early 
effort now begun by 


The Continental 
Fibre Company 


SERVICE to the 
(also Vulcanized Fibre 


Electrical Trade on Bakelite-Dilecto 
and Continental-BAKELITE) 


in Sheets, Rods, Tubes, etc., from: 

Sea sv 5 dee sada’ 233 Bro 
ROCHESTER. .......85 Plymouth 

Ee BEET ss vt cee e of 301 F ave. 
SAN FRANCISCO........ 75 F sont St. 
CHICAGO..... ~.ao2 8o. Mik gan Ave. 
LOS ANGELES..... 411 S+. Main St 
ee ees .1927 First Ave., So. 


For quotations and interesting data, write 


The Continental Fibre Co. 


Plant a* 
Newark, Delaware 
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MICA. 


INDIA AMBER 


FOR ELECTRICAL AND 
MECHANICAL PURPOSE 


DOMESTIC 


Any size, shape, pattern, grade, rough trimmed, 
rectangular cut, washers, discs, rings, cones, tubes, 
etc. For every use of mica we are prepared to 
submit samples and prices of qualities best suited 
to requirement We can “show you.” WRITE! 


EUGENE MUNSELL & CO. 


68 Church Street 542 South Dearborn Street 
NEW YORK CHICAGO 
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¢ BakER MANGANIN “a, : 
se” PROPERTIES % i 


Melting Point, 910°C. 

Specific Gravity, 8.4 

Brinell Hardness :— Hard worked, 179 

Annealed, 123 

Resistance at 15° C. is approximately 300 ohms per 
mil. ft. 

Temperature Coefficient of resistance between 15° 
and 30° C. is less than .00001 per °C. 
Electromotive Force against Copper is 1.4 micro- 

volts per °C. 


Literature and quotations on request. 


a’ BAKER & CO., INC. 


NEWARK, N. J. 
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FOR ELECTRICAL APPARATUS-Silicon Alloy Steel (Hadfield Pats. > 
APOLLO Special Electrical, Dynamo Special, Motor Spec ial, U. Electrical 
American Armature, Pole Stee +1, Rotor Steel, Etc. Write for "tull taformation, 


AMERICAN SHEET AND TIN PLATE COMPANY, Frick Building, Pittsburgh, Pa. 
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Be Sure to Specify 


“Wilmington Fibre” 


Sheets Rods Tubes 
Special Shapes for Insulation Purposes 


“FYBEROID” 


Wilmington Fibre Specialty Company 
Wilmington, Del. Branch Offices “‘Evervwhere”’ 


PUL 
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Wires, Cables, Cable Accessories 
Superior quality, economical prices 


Standard Underground Cable Co. 
Boston Philadelphia Pittsburgh Detroit 
New York Washington Chicago St. Louis 
San Francisco 
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There are reasons why 


Amara eaten 


ome re ROMO : | LAVA insulation is so often specified 
@e © by the manufacturers of highest 
Zc —/ ? quality instruments and appliances. 
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Ask for Kruesi’s Book 


AMERICAN LAVA CORPORATION 


1419 William St., Chattanooga, Tennessee 
STM 
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The Value of an Insulator 
is not in the glaze. It must be good all through 
THOMAS INSULATORS 
are 100% good 





DEVUUEUGUEUEOUERLVERUSEONUEEOOESUORESEROCSOOUAOEETOOSUOGOGSOUUEOUUELIEOUUSOOUERTORSUDEOUEEOOOOROOOOOOORS 


THE R. THOMAS & SONS CO., East Liverpool, Ohio. 


Pa _ Factones, East Liverpool and Lispon,.Ohio; sales offices, New Yorks, Boston and Chicago 
UOUEUAOLACUEAEAAUAUACEDAGUEAEA AAA AEAEASU CUESTA 


CUUUAUUUDLLUDAROOEPRROUREO A ATLLSLUEAUA EEE 


Su 


a 


HOUUOVADOAAEA ESAS ETAT DATTA EEO AEDT 

















Bar Supports, 

Disconnecting Switches, 

Potheads and other special- 

ties for power station work give 

the most value for the money 
invested. 


Electrical Development & 
Machine Company 
PHILADELPHIA 
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Porcelain Insulators 





Above is our No. 224 Insulator for Long Dis- 
tance Telephone lines or Power Service up to 


3300 volts. 


We are prepared to manufacture Insulators 
for any voltage by the most modern plastic 
method and give them the most rigid mechan- 
ical inspection and electrical tests. 


We guarantee every Insulator to be at least 
equal to any insulator of similar design on the 
market. 


OALGHTULOOOSNAOONEOUOERAREUDOEODOOOEEOOQUOCEOOGOERUEOGSSONCUERUGRSUELOOEUPECOOOOOOERODDOOOEENUDRODRODENOOORDASDOODOGOOONONROOOESSUOCOEOCOESOOOSOOREDOSEROVRED ORR RECCORCORCOECC OOOO SOSOCERAOEEOERROORNDS: 


Illinois Electric Porcelain Co. 
Macomb, III. 
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Over a quarter of a 
porcel 'n for high 


=i LOCKE INSULATORS © 


sulator should be verified before entrust- 
ing to it the important task of guarding 
the transmission of electrical energy. Ask 
for Locke Insulator data. 


Locke Insulator Corporation, Victor, N. Y. 


century manufacturers of electrical 
tension electrical power transmission. 


Factories: Victor, N. Y. and Baltimore, Md. 
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The OHIO BRASS Co., Mansfield, Ohio 


TIME IS THE TEST f 
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Trade Mark = 
See 
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YEFFER Y-DEW/TT 
INSULATOR CO. 
KENOVA, W.VA.U.S.A, 
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| THICKER PORCELAIN FOR POWER TRANSMISSION SERVICE.) | — 
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Insulating Compounds 
No. 64 for Joint Insulation 
MINERALLAC ELECTRIC COMPANY 
Washington Blvd. and Curtis, Chicago, III. 


Fag HIGH TENSION 
No. 2A for Pot Heads, Terminal, Bells, ete. 
TMM 
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STEEL STRUCTURES 


Transmission Lines 


To Meet Every Requirement 


Switching Towers 
Transformer Towers 
Out-Door Substations 
Latticed Steel Poles 


Transmission Towers 
Anchor Towers 
Dead End Towers 


River Crossing Towers 


Bring your high-tension transmission prob- 
lems to us. We have been longest in this 
field, and have Unusual Skill in Designing, 
Ample Facilities for ‘Testing, Special 
Equipment for Fabricating and a world- 
wide reputation for the superiority of our 
galvanizing. 

We have been galvanizing steel towers for 
nearly 30 years and those first towers still 
stand as proof of the wonderful quality of 
our galvanizing. 


AERMOTOR CoO. 


Chicago 
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Alligator Jaw 
Testing Clamps 
suitable for every service requirement. 


A. & J. M. Anderson Mfg. Co. 
289-293 A Street, Boston, Mass. 
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INDUSTRIAL 
COMPANY 
PROTECTIVE 
EQUIPMENT- 
GreEeNnsBuRG, Pa. 
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eNEdh d AND 
ENGINEERING 


TRANSMISSION 
SWITCHINGAND 


DISTRICT- PITTSBURGH, 
OFFICES * NEW YORK- CHICAGO 
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CEDAR POLES 


Northern White Cedar 
Western Red Cedar 
Plain or treated Butts 
Prompt shipments guaranteed. Ask for delivered prices 


T. M. PARTRIDGE LUMBER CO. 


Pole Department, Lumber Exchange, Minneapolis, Minn. 
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Milliken | 


Radio and Transmission 


Oowers bs 
Milliken Brothers Mfg. Co., Inc... 
e Woolworth Bidg. New York - 
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Transmission Line and Special Crossing 


Structures, Catenary Bridges 
WRITE FOR OUR NEW DESCRIPTIVE CATALOG. 


ARCHBOLD-BRADY CO. 
SYRACUSE, N. Y. 
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Engineers and Contractors 


OOOLATRDLERDOADOORDSERIADDESONEDERORREteteeeeeee 
SUUTEAASANERUDAAS OOO ESEOTDRRELERSOSREOORDOET 


: 


EC UUUDUPECEEUUAUAOREREEAROUEOOREOUEGOGOAEEAARORESEUOUAEOOEROEENEAEENEOCOEOOEEREGEAESAREOEAOOOACUOUAUCOUOAUOHEOENOOACUOAOOUOUAOGOUCGRCOEOUOOUEOESEOEOOEEREOCUEEOOEEEE: 


ime 
CEDAR POLES 


BUTT TREATING ANY KIND REQUIRED 
PACIFIC FIR CO. WESTERN POLES. 
BELL LUMBER CO., Minneapolis, Minn. 
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WESTERN 
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Western 
Red Cedar 


Butt Treated or Untreated 


TUL 3 
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Quality and Service Guaranteed 
W.R. C. Ass'n Specifications or Class Poles 
Producers and Shippers 
M. L. Bruce Company 
150 Nassau Street, New York 
Home Office, Sandpoint, Idaho 


SULDDGUNAEAUAAEOREA ERATE SEOEROEDOUOEDDOSUEESOOUED 


CLEVAOUOCEENODAATODENOGEEOUOOOESOROAAEDEDOOGTONE 


= 


SOULMATE ATTENDEE 


Steel Transmission Towers 


RITER-CONLEY COMPANY 
Pittsburgh 
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POTHEADS—DISTRIBUTION BOXES 


G&W Electric Specialty Co.,7440 S. Chicago Ave.,Chicago 
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Current Transformer Testing Sets 


‘ame C770 nnn 


ELECTRICAL WORLD 


GALVANIZED STEEL 


Transmission Towers 


Hundreds of miles of the highest voltage lines in the world 
are carried on Pacific Coast Steel Company’s transmission 
towers because they combine every desired characteristic. 


Extreme Ductility High Elastic Limit Steel 
Accuracy of Shop Work 22% Elongation in 8 inches 
Correctness of Detail Perfect Galvanized Surface 


Timely Deliveries for Field Erection 


PACIFIC COAST STEEL CO. 


Manufacturers of Structural Shapes, Merchant and Reinforcing Bars 


Main Office Works at 


Rialto Building San Francisco San Francisco, Portland, Seattle 


MeEmMcOo BUS SUPPORTS 


Satisfy Every Possible Condition Met 
With on Outdoor Substation Work 


——_——»Complete Line Shown In Bulletin No. 900<————_ 
Switching Equipment Splicing Sleeves Outdoor Substations 


eae 


MEMCO 
ENGINEERING and MANUFACTURING CO., Inc. 


30 CHURCH STREET, NEW YORK 
BOSTON LONDON CHICAGO 
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Series Cut-Outs—Ground Caps 
Send for Catalog 


oA PDDALL 


TUL 


—simple 





Send for Bulletin W715 
Electro 
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BENNETT SURGE 
ARRESTERS 


—effective 
—rugged 


Write for Bulletins 
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Marietta, Ga. 
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Peirce Secondary Racks 


For Vertical Secondary Distribution 


Low First Cost. 
The first cost of Peirce Secondary Racks 
complete with insulators is less than a good 
grade of wood cross arms complete with pins 
and insulators. 


Low Installation Cost. 
To mount a Peirce Secondary Rack on a 
pole, it requires boring one hole for a through 
bolt and driving one lag screw. No gains to 
cut—no arms to pin or handle—no cross arm 
braces to assemble. 


No Maintenance Cost. 


Peirce Secondary Racks are made of open 
hearth steel, galvanized by the double hot 

dip process. They out-live the poles on 
No. 250 which they are mounted. No. 258 
4 inch Spacing 8 inch Spacing 


‘‘Ask Your Jobber’’ 
HUBBARD & COMPANY 


Pittsburgh, Pa. 
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SHERMAN 


GROUND CLAMP 
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For 50 Years 
Continually Good 


You can judge Oshkosh Tools by the 
company they keep. You will find 
these good tools on practically every 
well-equipped line construction job, for 
more Oshkosh tools are sold annually 
than all other makes combined. 





APPROVED 


WHY? 


All copper, in one piece, securing 
high conductivity and a tight grip. 






Oshkosh tools are continually good. For 
more than 50 years they have been the 
choice of careful buyers and workmen, 
simply because they are well made, well 
balanced, and render the most service 
at the least cost in the long run. 


OSHKOSH MFG. CO. 
111 Wood St., Oshkosh, Wis. 


2. Furnished with approved soldering 
lugs. 
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3. Equally good for soldered or solder 
less connections. 

4. Adjustable—three sizes covering all 
requirements. 


an 


. Easiest and quickest to apply. 
6. A screw-driver only necessary. 
“None are as good—few are as cheap” 


H. B. SHERMAN MFG. CO. 
Battle Creek, Michigan 
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Sent on approval ee ea 


No money down Ef 
Small monthly payments bit Mi 
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Repairman’s 
° ANY 
Library 








Six practical “how-to-do-it” books for electricians. 
electrical repair men and electrical maintenance 
men. Six books that take up actual jobs and show 
you step by step what to do. Six books that show 
you just how to go about the locating and remedy- 
ing of motor and generator troubles, the rewind- 
ing of motors, the re-connection of motors to meet 
any condition of voltage, phase, frequency and 
speed. The six books in the Electrical Repair- 
man’s Library give you information that you content 
ill find of priceless value every day on every job, (RQ UaMNAGUaemente 
if you are concerned in any way with the care and mi 
repair of electrical machinery. 


A list of the books 


Rowland’s APPLIED ELECTRICITY FOR PRACTICAL MEN 

Braymer’s ARMATURE WINDING AND MOTOR REPAIR. 

Gandy and Schacht’s D. C. MOTOR AND GENERATOR TROUBLES 

HANDBOOK OF ELECTRICAL METHODS. 

Dudley’s CONNECTING INDUCTION MOTORS 

WIRING DIAGRAMS OF ELECTRICAL APPARATUS AND 
INSTALLATIONS. 


Only $4.00 in ten 
days and $4.00 


——These books tell you 











How to replace commutator segments— 


How to connect an induction motor 
winding to meet any condition of 
voltage, phase, frequency and speed— 

How to check this reconnection to know 
if the motor will operate under the 
new condition— 

How to draw a diagram for any wind- 
ing— 












Ten most common defects in windings 





How to locate defects— 





How to figure a new winding or an old 






core— 
How frequency affects winding and monthly for 
r.p.m.— 


McGraw-Hill Book Company, Inc., 370 Seventh Ave., New York. 


three months 


How performance is affected by a 
change in winding— 

How to find out what the trouble is 
when a motor or generator will not 
run— 

How to remedy the trouble— 

How to keep electrical machines in first- 
class operating condition— 





You may send me the six volumes of the Electrical Repairman’s Library on 
approval for 10 days’ examinatior I agree to return tl I i 


You can secure the use of * 
10 days or to remit $4.00 then, and $4.00 px month for 


these six great books on 
electrical repair work for 
ten days’ free examination. 
When you have seen for 
yourself what these books 
are and how much they 
could help you, send us 






I am a regular subscriber to Electrical World. 





I am a member of A.I.E.E 





How to re-arrange a three-wire system 







to reduce voltage fluctuations— your first remittance of Signed 

mas $4.00 The balance may (Please print) 
How to test meters— be paid in monthly instal- 
How to turn down a commutator— ments of $4.00 until the Address 





price of the library—$16.00 
—is paid Send for the 
books today Fill in and 
mail the coupon. No money 
down—no agents. You 
simply agree to return the 
books, postpaid, in ten 
days or remit for them on 
our convenient monthly 
payment plan 


How to insert spare transformer in 
star-delta group— 
How to remove defective field coils— 






Official Position 





Name of Company 


And hundreds of other practical 
methods and kinks 






(Books sent on approval to retail purchasers in U. S. and Canada only.) 
W-6--24-22 


ase BB REE Ree 
Leseeueeeceeueussseuaussaene 





contribution to the radio field. 


ELECTRICAL WORLD 


Are You A Radio Bug? 


If so we suggest that you be sure to see the Roller-Smith ad. in next week’s issue 
of the ‘““World.’’ There will be an interesting message regarding a new Roller-Smith 


Watch for it. 
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MAIN OFFICE 
237 Broadway, NEW YORK 
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MOTOR STARTING 
SWITCHES 


with overload protection by g 
means of Inverse-Time Limit 3 
Protective Plugs. For i 
motors rated 5 Hp. and 3 
under 110, 220, 440 and 550 E 

| 


volts. Various phases. 





Write for New Bulletin 


The Trumbull Electric Mfg. Co. 


Plainville, Conn. 
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SUNDH Float Switches 


control level of liquids 
in any tocations 





ONE ITEM IN THE LINE 
OF SUNDH CONTROL 





SUNDH ELECTRIC CO. 
Avenue C and Parkhurst St. 
Newark, N. J. 


TUAHGEEUREAUANGNNNIELSONSIUCAUEEUOOSELECECORESUSSOCEOUEEETODECESUEEOOEE OOO GSEOOELEUESOOOUUEOUESSUEOOEDUOOERE 





[nennanmannenannnennnmnenenamemnnnnnensnsnenenennenmmmeeenmemenemnnmemmmnemmal 


Mason Safety Switches 
are 
100% Safe to Use 
100% Safe to Fuse 


The Trumbull Vanderpoel Electric 
Manufacturing Co. 


Factory: Bantam, Conn. 
UONTTOUTOUEVELETENEDEOETEDeveveccavonereneseneaeoenseeneenevenenevenevevenennecaveverevevonananenavenesenennscevsuevaneguvusaveneveneananuunuedeoeneqeoeneaeeneey 
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indicating and recording thermometers, 
pressure, liquid level, vacuum, and draft gauges, automatic 
temperature controllers, CQ2 recorders, especially for Power 
Viants. Write for Bulletin AC. 115. 


The Foxboro Co., inc., Fuahcre. Mass., U. S. A, 


We make quality 


118-112 
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Instruments. Meters and Circuit Breakers Y 





Offices in Principal Cities in U. S. and Canada 


WORKS 
BETHLEHEM, PENNA. 
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INDICATING 


* RECORDING « CONTROLLING 


We meet every applica- 
tion, and there are thou- 
eands. Correspondence 
solicited. 


AGUUVETUDUNGEOEOEOCUENENGEGOONOEDUONOOSOUOUOOUERET NGO UEOEDEOOGOONEOEOEDOUOUSOEOOONGEGOUOGOUseuOOEOeUNOOOOROEOOUUOOOOUOCOEOEOOOAUOCOEUSUODEEOEOENEAOOOUCUOO EID 
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For High Grade 
Electrical Equipment 


Taylor [Instrument Companies 


Rochester, N. Y., U. S. A. oO 
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For Switchboards, circuit breakers, compensa- 
tors and similar electrical equipment Monson 
Slate is recognized as the best. 

We have just compieted additions to our pro- 
ducing facilities which provide for double our 
former capacity. Thus manufacturers of elec- 
trical apparatus are assured prompt attention 
and quick shipments. 


Write us your needs NOW 


Portland-Monson Slate Company 


Portland, Me. Quarries at Monson, Me. 
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Power Station | Ustibution Specialties 
“Three- ucts for their built- 
ee altly and s 7 design. We are 
specialists in High. Tension Equipment 


Electrical Engineers Equipment Co 
\711 Meridian St., Chicago, Ill, 
21 Park Row, New York City 

Sales oes in all ae ee 
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Big Results from Little Ads 


The advertisements in the Searchlight Section are constantly 
bringing together those who buy, sell, rent or exchange. 

They convert idle commodities into useful cash, idle cash into 
useful commodities, and that which you have but don’t want into 
that which you want but don’t have. 

The cost is a trifle, the results considerable. 0059 


Get Your Wants into the Searchlight 
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TRADE MARK 


BRISTOL'S 


GEG. U.S. PAT. OF FIGREs 
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Portable Recording Voltmeter 
odel 


Recording Instruments 
help to keep the business curve up 
The business curve has started to rise. Keep it rising 


by improving operating conditions with Bristol’s Record- 
ing Electrical Instruments. 


Write for a copy of Catalog L-1501. 


THE BRISTOL COMPANY 


Waterbury, Conn. 


Branch Offices: 


Philadelphia 
St. Louis 


New York 
Chicago 


TU 


Boston Detroit 


San Francisco 


Pittsburgh 
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Ward Leonard 
Electric Company 


Mount Vernon, New York 
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write for General Bulletin 


ORY No 100~-29-A. 


‘CHAS.CORY« SON Inc 


PHILADELPHIA FRANCISCO 
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Shelton 


Shelton Electric Co. 
Newj York Chicago 
Boston San Francisco 


Mb 


Write for Catalog of 
Shelton Specialties 


Vibrators 


VOLE 


COUETE, TUTUETTAA TEE ETE 
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Switches—Arresters—Fuses—Sub-Station Equipment 


. 







OFFICE and FACTORY 
0305 cAroron avenut 


. Pquipmene 
(LAT L Company 


het 
: / Cleveland 


MOMMA 


OGAUGAAAADAAAAASEIEAG EA CROCECEN TEA TECEEOEEEITEAL 


UU 


3 






AL 




















WORLD 63 


SOUOUUUUUDENNAULONNOAUAEUDEUOOUSEERELOUUOEEOEEDESUDOUDOEEEOEOEAUOEOEEELEDOEEOEECUETETEREEEEOUTADOEDEDEEEUT AE EEE EEA TAR SEES AEE 





A New Catalog 


We have just issued Catalog E-985, entitled 
‘“Megger” and “Bridge Megger” Testing Sets. 


It contains considerable information that should 
prove helpful to every engineer who is interested in 
the subject of insulation resistance—with respect 
to generators, motors, transformers, switchboards, 
insulators, cables, “interior wiring, ete. 


Write for copy today. 


JAMES G. BIDDLE 
1211-13 Arch St., Philadelphia 
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Get a report of a test on this 
wonderful little device. 
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THE CUTTER CO., Philadelphia 
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MOLONEY 


TRANSFORMERS 


give unusual results to their owners. 





Moloney Transformer 


users pay less for repairs. They enjoy more continuous 
and more consistent service from their transformers. 


These advantages go straight back to the fine engineer- 
ing, high class workmanship and excellent materials 
which make the MOLONEY TRANSFORMER a 
different kind of a transformer. 


They are the heart and soul of contentment which is so 
typical of MOLONEY TRANSFORMER users. 


MOLONEY ELECTRIC CO. 


Manufacturers of Transformers Exclusively 
FACTORIES: 
St. Louis, Mo. Windsor, Canada 
Offices in all Principal Citie 
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Pittsburgh Transformer Company 


Largest Manufacturers of Transformers exclusively 
in the United States 


Pittsburgh, Pennsylvania 


AACUUOGUAEESOUAUOSANENNOUTAEOOOGOREOAOTEERAA TESCO UCEEEEROODEDENTONEEE 
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Paragon Grounds 


So cheap, efficient, reliable and dur- 
able you can’t afford to use any other 
ground. 









—— eS 
< =Y/};,8% we tS 
AMERICANS RANSFORMERS 
CUSTOMUMADE 
SUPERIOR DESIGN AND QUALITY, FOR EVERY USE 


AMERICAN TRANSFORMER COMPANY 
NEWARK.N. J. 
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Five feet of connecting wire furnished 
welded to the ground—nothing but 
pure continuous copper used under- 
ground, 
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. iy HICH SPEED 


No destruction of connections from gal- 
vanie or electrolytic action possible and 
nothing better than this pure copper to 
resist corrosion and deterioration. 


Absolutely solve the problem of grounding 
efficiently and cheaply. 


MATURE NOTCHERO 


a " : 400 STROKES PER MINUTE 
or po re eee : FERRACUTE MCH. Co., BRIDCETON, N.JERSEY, U.S.A: 
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Paragon Electric ©. 
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TRANSFORMERS 


for Every Service that render but One 


Kind of Service—The Best. 


Write for Illustrated Bulletin of Representative 
Installations. 


Tipp 


Cleedtiic Comfiany 


Warren, Ohio 


UAE ee N NUNN 
Nii MT ML 


Hesham iaiiiiiitaiiaaanael 
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January, 1922, finds you with 


Champion Lamps 
On Sale 


with no shrinkage of inventory. 
1922 promises 50% increase in 
sales. 


OGUEAUCUGEUGENUEUOEUOSGCRAUAEDEA REO SEOEELEET TS 


Are your arrangements made for 
handling this sales increase for 
the coming year? 


Consolidated 
Electric Lamp Company 
1128 Maple Street, DanVers, Mass. 
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Controlling Devices 


Automatic and hand operated 
Starters and Controllers for all 
conditions of service. 


© Industrial Controller Co.€) 


MILWAUKEE: 
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Commutators and Commutator 
Segments 


for Electric Starters and Lighters and all 
other types of D. C. Motors. 


THE CAMERON ELECTRIC MFG. CO 


Ansonia, Conn. 
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: NEW : 
| Carne <F~,.. | 
: THE SUNLIGHT 
2 ELECTRICAL MFG. CO. amps 5 
5 Warren, Ohio 5 
| 
SOUNDOUAUOAUDAVYOUONOUAEUOEUECUAEOEOSONEOECURAANEEEUEUAATUASUAEUATUEDD ELS UYOUPD SOSA EDTA 


SHELVING 
Mi GORA house stock 


David Lupton’s SS Sons Co.Phila. 
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FOR LONG 
SER VICE 





50-K va.-44,000—440 V. Capacity 
Low Voltage Side 


We have transformers giving service today 
which were built by us in our early years. 
Material and workmanship of the highest 
order are required to stand the steady wear 


and tear of long years of service. 

We manufacture all types of transformer 
lines and High Voltage Equipment; Distrib- 
uting Transformers; Power ‘Transformers; 
Special Purpose Transformers built to cus- 
tomers’ specifications, etc. 


Bulletins on request 


KUHLMAN ELECTRIC CO. 
Bay City, Mich. 


DISTRICT OFFICES: New York, Hildreth, Casey & Co., 50 Church St. 
Buffalo. 280 Carolina St. Philadelphia, 114 North 11th St Cleveland, 
511 Hippodrome Bldg. Milwaukee, 453 E. Water St. Madison, Wis.. 
P. O. Box 404. Minneapolis, 917-A Marquette Ave. St. Louis, Federal 
Reserve Bank Bidg., Los Angeles, 406 American Bank Bldg. Detroit, 205 
Kresge Bldg. Kansas City, 505 Interstate Bldg 

DISTRIBUTORS: Pittsburgh, Duquesne Electric & Mfg. Co. San Fran- 


cisco, C. F. Henderson, Call Bidg 
Cc harlotte, O. F. Asbur vy, 
Material Co., 158 W. Lake 


ECUE LMAN 


Since 1893 


Duluth, Duluth 
{commercial Bank Bldg 


Electric il Supplies Co. 
Chicago, Electrical 
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Key Socket 





Pull Socket 








business section. 


Within easy access 
trolley or automobile 
industrial districts 


ee 4 


a 








Northeast Corner of City Hall 
Square, in the heart of the 


Offices rented on annual lease only 
MIDWAY BETWEEN THE RAILROAD TERMINALS 
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Manufactures 


ANNUNCIATORS 


House, Hotel, 
vator, Marine. 
Wood or metal. 
drops and resets. 


Ele- 
All styles of 


Hospital, 


BELLS 


Iron Box, Wood Box, Fire- 
Alarm, Skeleton, Vibrating, Sin- 
gle Stroke, Weatherproof, Elec- 
tro-Mechanical. 





Target Drop 
Elevator 
Annunciator 


BUZZERS 
Iron Box, Wood Box. 


PUSHES 


Wood, Metal, Desk, Door, Pear, 
Floor, Marine, Multiple, Table 
Clamp. 

All finishes. 


SOCKETS 


Key, Keyless, Pull Chain. 
All finishes. 





Iron Box Bell 













by train, 


to all 
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FIRE ALARMS 


Cabinets, Boxes, Systems for 
Current or Storage Battery. 


SHADES 
Metal Shades of All Descrip- 


tions. 


LETTER BOXES 


of All Descriptions. 


FLOOR BOXES 
SPEAKING TUBES 


Tin Tube, Flexible Tube, 
Whistles, E11 bows, Collars, 
Roses. 


BURGLAR ALARMS 


Door Springs, Window Springs, 
Transom Springs. 


TANK ALARMS 


W. R. Ostrander & Co., 371 Broadway, New York 
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types. Guaranteed to give satisfaction. 


back if they fail. 
CHICAGO FUSE 
MFG, CO. 


hicago New York 


Electro-Mechanical 
Gong 


are made in both renewable and non-renewable 


Booklet on request. 
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Skeleton Bell 








Brooklyn Philadelphia Chicago Baltimore San Francisco St. Louis Detroit 
gguevvunnvevcavecnvvccocvovenceecceounacaaveeececcyvooncesnesggeeceocoveueeccceccoveeseesegeecacoccoseeeeecevauagaeenegceevacuoueneesseveeenooneenneeg S2eeevaaennensnercguuuaggeneeeesgcueeeeeeeeegve UU 
- “RIMCO” Insulated Pliers | : 
: : Jniversal E 
= “the only SAFE PLIERS for linemen and all high tension work” = L = 
= Semi-soft = Test = 
= rubber = E 
= insulation = ° a 
= bonded to - Clips a 
= metal by = = 
= Elchemco z = 
= : = Free sample — use 10, 20, 50,100 and = 
: process = company letterhead or 200 Amp. Sizes = 
z S state vour position. = 
§ volte by the Electrical Testing : Time Savers In Any Electrical Work = 
= Laboratories of N. Y. City : Requiring Quick Temporary Connections : 
: iil is iia eel tee : Unexcelled for test sets, meters, transformers and motor = 
: = test floors, shop test benches, college and commercial = 
2 Rubber Insulated Metals Corporation 3 laboratories, motion picture projection work, storage & 
3 50 Church Street, New York City, U. S. A. battery charging, are burning and electric welding. Z 
= Distributed by Electrical and Hardware Jobbers = MUELLER ELECTRIC COMPANY = 
= Export Distributors: International Western Electric Co. = 2129 Fairmount Road Cleveland, oO. = 
Feosmaanusnvanvensnneggggggnnegnccggeaneusaa azzovcuscsccuacovavassnnaseacancanegcaconcvovsoeesececucraasasenondnsnnsevevgeeeeeosretsnacoemmammannald heatanenenenenneeenetiatenineasinearintaiteisaiasiaitaaiatiainiaaia innate 
HUUEVEAUOSDENOAUALUASSEUEAEUACUROLOEDOEGUEOEOOUEVUEAEEOEUOUCDEUAEDPUOEAEOOULEUEAUA TEED UAE EEAON EET EEUE TOE ETU UTE UTE ETUDE SRUOCELEALALCAUA EATEN EAA 

Electrical Engineers . M-R FLEXIBLE VARNISHED TUBING : 

(Consulting, Contracting and Installing) = = THE GENUINE = 
Manufacturers, Jobbers, Contractors, = 66 99 = 
Supply Houses Z = 

Put your Philadelphia Office in the : Two Styles—Best Grades Made—All Sizes—All Colors zi 

e e e = Varnishes, Waxes, Compounds, Papers, Ete., Ete. = 

B Uu ] l e t 1 n B U 1 ] d 1 n = MITCHELL-RAND MFG. CO., 17 Vesey St., New York, N.Y. e 
= enevnvuvoeensuvnnevaveunvevsvnesevsvovevsneeenvsvovevenceesvuuueecanvevevuevesscucesgvaucevsuaueneuccueessuueeesuneysuaevvauueeenneeeeguaevavuaneersaensunnaas 


Money 
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DUALITE 


She Only Lamp with the Double Filament 


Hin AN 
Amada] . | | 
| Leys 225 to 230 Candle Power ine Ny 
























vs. 





: 5 Candle P Now in 40, 00,75, fh 
“r ow in , 60, 75, hn, 
‘ From 40 to 16 an e ower 100 and 200 Watts 
1000 Watts The Bureau of Standards has an established rating for in- 
candescent electric lamps. For 200 watts it is 225 C.P. 
Now, if a 200 watt lamp tests only 165 C.P. (the test for the 
average cheap lamp), there is a clear loss of 60 C.P. 


Herein is the whole WHITELITE argument. WHITELITE 
possesses this additional 60 C.P. (for 200 watts) because it con- 
forms to the full B. of S. rating. The smaller sizes possess the 
same relative greater efficiency. 


DUALITE is of WHITELITE quality with the double filament 
-two lamps in one. 


We invite inquiries from dealers on the basis of higher 
quality and maximum candle power. 


WHITELITE ELECTRIC CO. 


, t ¢ 
368-370 Broome Street, New York City 
Tie Dualite is fully pro- 
Licensed under sated by a oe 
G ral Electric and is made and control- 
Compare Patents The Super vel , Gas Filled La M270 led exclusively by us. 
Wy with Feilarzent : 
1 . 






WHITELITE B=: 


The G.C.A. Lamp Replacers 


for series and for multiple lamps, are built to solve 
lamp trimming problems. Hundreds of lighting 


companies are using them constantly. Made in five 
stock models to meet a variety ‘of practical require- 
ments. Write and tell us your needs. 


The G.C.A. ManufacturingCo., Pittsfield, Mass. 
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unnecessary 
crown. bars. 





This picture shows a 1058-H.P. unit at 
Andrews Steel Co., Newport, Ky. 
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POWER SPECIALTY COMPANY, 


NEW 


SU eee 


Se ee me 


GLEASON Contact REEL 


Maintenance of portable 
cable is not expensive with 
the Gleason Reel to keep it 
safely coiled out of harm’s 
way when not in use. A 
Reel makes a cable last ten 
times longer. 





Write today for 
prices on our 


Reels, Recep- 
tacles, Plugs and 
Cables. 
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de Las GLEASON & COMPANY 
239 Franklin Street, Boston, Mass. 
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A product whose accuracy and uni- 
formly high quality contribute 
largely to the high quality of elec- 
trical apparatus and utilities of the 
better class. Send us your speci- 
fications. 


DOEHLER DIeCASTING Co. 


BROOKLYN. N-Y. 
CHICAGO.ILL. TOLEDO. OHIO. 
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THE RILEY UNDERFEED STOKER - 
Sanford Riley Stcker Co. 


WORCESTER, MASS. 





Boston New York Philadelphia a 
Pittsburgh Buffalo Cleveland ee 
Detroit Cincinnati Chicago 

Denver St. Paul 
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Connelly (Patented) Water Tube Boiler 


is so designed as to extract the most heat from the fuel, to provide for 
expansion and contraction, to eliminate to the highest possible degree all 
joints, 

It is built in the most modern and best equipped boiler 
manufacturing plant in America, by a firm representing 46 years of ex- 
perience with the result of having a mechanism that gives the highest daily 
efficiency of operation. 


t 


Write for our new Catalogue, Desk 11 


The D. Connelly Boiler Company 


Founded in 1875 by Daniel Connelly 
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FOSTER SUPERHEATERS 


A necessity for turbine protection, engine cylinder economy, and utilization of superheat for all its benefits. 


111 Broadway, 
YORK 
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o entirely eliminate the use of staybolts, braces and 


Cleveland, Ohio 
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Boston 
Chicago 


Philadelphia 
San Francisco 


Kansas 
Dallas 


Pittsburgh 
London, Eng. 


HE Gifftord-Wood Company specializes in 
the manufacture of elevating and conveying 
machinery for all lines of industry. 


Gifford-Wood Products include elevating and convey- 
ing machinery of all sorts for handling coal, ashes, 
stone, sand, gravel, ice (manufactured and natural) ; 
wagon loaders; locomotive coaling stations; pivoted 
bucket carriers; warehouse conveyors; car unloaders; 
coal pockets; screens and chutes; friction clutches; 
hoists; ice tools; etc, 


gray iron castings; 
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Elevating and Conveying Machinery 7908-8 E 

Main Office and Works: Hudson, N. Y. E 
Branches: New York Chicago Philadelphia Boston Buffalo = 
ii 


Electric Motor, and Drag 
all excavating, digging and 
rehandling purposes. Ask for Catalog 43, or con- 
sult our engineers gratis 


The Hayward Co., 50- 60 Church St., 


Orange Peel, Clam Shell, 
Scraper Buckets for 
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Standard Water Tube 


BOILERS 


CROSS DRUM BOILERS 
TUBULAR BOILERS 
TANKS and STACKS 
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SUPERHEATERS 


save fuel and increase capacity in boil- 
ers of any size or type. 


Ask for full information and Bulletin DT-T. 


THE SUPERHEATER CO. 





General Offices: 17 E. 42nd St., New York 
Chicago: People’s Gas Bldg. Pittsburgh: Union Arcade Bldg. 
For Canada: The Superheater Co., Ltd., Montreal 
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New Frederick Sitios 
The Stoker that 


is doing business 


Some recent purchasers of 
NEW FREDERICK STOKERS 


Boston Elevated Ry. Co. 
26 Retorts 


New Bedford Gas & Edison Light Co. 
56 Retorts 


Virginia Ry. & Power Co. 
28 Retorts 


Watch the redesigning of multiple retort stokers 
in the effort to keep up to 


COMBUSTION’S 
Super Station Stoker 
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WHY NOT SAVE MONEY IN YOUR PLANT? 





Perhaps you have already been wondering if you 
ought not to use fuel oil instead of coal. Let us 
send you comparative figures of costs between coal 
and oil, using Todd Steam Atomizing Fuel Oil 
Burners. They will save the cost of their installa- 
tion in a very short time. 

If you have already modernized your plant, and 
are burning oil, let a Todd Burner work in com- 
petition with any other burner and prove its own 
greater comparative efficiency on your own records. 


Todd Burners are saving money for plants in many 
lines of industry, where a steady mellow flame is 
needed, but without the high temperature white heat 
blast flame so destructive to furnace linings and 
metallic surfaces. They are adjustable, easily in- 
stalled, satisfactory in every detail, burn any oil and 
are particularly adapted to heavy Mexican oils, 
which are high in heat value and low in cost. 

Drop us a postcard today and get these facts; they 
mean money saving for you in your plant. 


TODD SHIPYARDS CORPORATION 
Plant of WHITE FUEL OIL ENGINEERING CORPORATION 
742 East 12th Street, New York City 
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Builders since 1868 of 
Water Tube Boilers 
of continuing reliability 


BRANCH OFFICES 


Boston, 49 Federal Street 

PHILADELPHIA, North American Building 
PITTSBURGH, Farmers Deposit Bank Building 
CLEVELAND, Guardian Building 

CHICAGO, Marquette Building 

CINCINNATI, Traction Building 

ATLANTA, Candler Building 

Tucson, Ariz., 21 So. Stone Avenue 

FoRT WorRTH, TeEx., Flatiron Building 
HONOLULU, H. T., Castle & Cooke Building 





STEAM ATOMIZING 


FUEL OIL BURNER. 
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THE 
MAXIM SILENCER 


is the most efficient noise-reducing device yet produced for Gas 
and Oil Engine exhausts and suctions, Air Compressor suctions, Air 
Hoists, Air and Steam discharges, Steam and Air Safety Valves, 
Steam Traps, Blow-offs, etc., etc. 


Write for Bulletin No. 1. Also send for Gun Silencer Catalogue, 
which describes the most interesting of all shooting accessories. 


The Maxim Silencer Company 
109 Homestead Ave., Hartford, Conn. 
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THE BABCOCK & WILCOX COMPANY 


85 LIBERTY STREET, NEW YORK 





WORKS 


Bayonne, N.J. 
Barberton, Ohio 
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Makers of Steam Superheaters 
since 1898 and of Chain Grate 
Stokers since 1893 


BRANCH OFFICES 


DeEtTrRoIT, Ford Building 

NEW ORLEANS, 521-5 Baronne Street 
Houston, TEXAS, Southern Pacific Building 
DENVER, 435 Seventeenth Street 

SALT LAKE City, 705-6 Kearns Building 

SAN FRANCISCO, Sheldon Building 

Los ANGELES, 404-6 Central Building 
SEATTLE, L,. C. Smith Building 

HAVANA, CUBA, Calle de Aguiar 104 

SAN JUAN, PorTO Rico, Royal Bank Building 
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Correct tuyere design is as essential to the efficiency of the stoker as correct 
nozzle design is to the efficiency of the turbine. 


The Taylor Stoker Tuyere is the result of many years’ practical experience. 


It controls the distribution of air as to direction and velocity with the same 
effectiveness that a well-designed turbine nozzle directs the steam. This 
means maximum efficiency in burning a wide variety of fuel. 


Boiler room of a 
large midwestern 
steel corporation 
where 
Stokers carry the 
brunt of the load 
swing, ranging as 
high as 300% of 
rating. 


Taylor 





Listen to what the chief of power of a large midwestern steel 
plant says about 


me Jaylor Stoker 


“We'give the Taylors the worst fuel. When we 
get a shipment of coal we sort it out and send the 
worst to the Taylors. We do this because we know 
the Taylors can burn the stuff and others can’t.” 





Fuel used in this 
plant averages 
10,000 B. T.U., 
about 20% ash 
and rather high 
in sulphur. The 
average rating in 
this plant is 160% 
with monthly ef- 
ficiencies of 74 


and 75%. 


The Taylor Stoker burns more coal and burns it 


more efficiently than any other stoker 


Ask us for information before laying out that boiler room or planning any change-over. 


American Engineering Company 


Philadelphia 


Manufactured in Canada by 
TAYLOR STOKER COMPANY, LTD., TORONTO, ONT. 
Principal Sales Office: 416 Phillips Place, Montreal, Quebec 
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Economical Power Plants 


Do You 


Know ? 


Do you know 
that Diesel 
Type Engines 
make the most 
economical 
power plants? 


Do you know 
that economical 
power plants 
have low oper- 
ating costs? 





Do you know that low operating costs make low power rates 
possible ? 


Do you know that low power rates mean bigger business for 
power plant operators? 

Do you know that Diesel Type Engines help make profits in 
close competition in industrial plants? 

Do you know you cannot afford to miss investigating Diesel 
Type Engines? 





Do you know that we may be of assistance to you? 


Do you know that we’ build Diesel Type Engines in sizes 
from 100 B.H.P. to 2000 B.H.P.? 


Write us. 


McINTOSH & SEYMOUR CORPORATION 


Main Office and Works: 
AUBURN, NEW YORK 


BOTUAUATEN AAA TAAAEG ATCT SESE EE BLEED EOE OU BUEN AAG DATO AAAS TAOS U EO ASUEAA LLG g CGS TROUA TES POU NEEDED GATES DUN ENDED ENED EAT U ENTE EUG US 


Shceasseonnsneusnernnerovevucerceesonsevevservccsnsvcssesvncscecocscenceecavevvvcsecevocccseoveoesonsoecocevsesvvenszeeaeseeoecoeenceesnegnvsneonasoneenacoeseevocevseeoeesorovenieueveoreereneeseeneresennn 


Ply 


HOUEDOVNOLEUERDOUAASETUUREDDO OECTA QEUSCLUUELEUEEEETAAETEAEDO GEESE EE EEE PE 


Ee 
i> 


2 
a 








Clean Out 
Generators 


Much Less Often 


Air Washers. 


Ue 





Carrier 


Goodyear Tire & Rubber Co., after 
report it takes out more dirt and its non- 
will be used to replace those of other 


by using 


4 years’ 
clogging 


use, 
nozzles 
manutacture, 


Send for Catalog No. 78. 










Carrier Air Conditioning Company 


OF AMERICA 
Buffalo, N. Y. 
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Atlanta, Baltimore, Boston, Chicago, Charlotte, N. C., Cleveland, Detroit 
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MORSE CHAIN DRIVES 





Kansas City, Minneapolis,, Montreal, New York, St. Louis, Pittsburgh 
Ed 
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7 = A POWER SAVER FOR POWER USERS = = 
e § Morse Chain Co., Ithaca, N. Y. } 3 
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es 5 High Speed Silent Running Flexible = = 
& ¢ : Gearing for Power Transmission. °.8 
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AMERICAN 
DESIGNERS AND BUILDERS 
OF 


DIESEL ENGINES 
SINCE 1898 


NEW YORK, td BRUADWAY 
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Leffel Turbine Water Wheels 


High Speed 
High Efficiencies 
High Horsepower 

Vertical 
and 
~ — Horizontal Designs 





The James Leffel & Co., Springfield, Ohio, U. S. A. 
BRANCH OFFICES: 


RE PO OD. one ccm ensovc chad os 50 cos teste Opetlanes Ot. 
ED sia 6.3 0's. 0S 6 00 bie, a 8's ¥en alee 161 Devonshire St. 

SRS FOU ik vc as Sle dee we eens Fourth Nat'l Bank Building 
MINNMAPOEIS, MINI: . ooo. cc cic 000 essa cle Plymouth Building 
PETERBOROUGH, ONT., CANADA..... William Hamilton Co., Ltd. 
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MALVCODNVARD 


PessureGOVERNOR 


Is today undoubtedly the most highly deVeloped 
Governor for water wheels and is backed by an 
organization capable of meeting any special require- 
ment or condition that may arise. 

The profitable operation of a hydro-electric plant is 
largely dependent on the governing of the turbine. 
The selection of Woodward Governors insures the 
best results from the start, prompt service and free- 
dom from expensive delays. 


Woodward Governor Company 
Rockford, Illinois 
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We have been building 
LARGE 


RENSSELAER VALVES 


for Hydroelectric Plants for 25 Years 


RENSSELAER VALVE CO., Troy, N. Y. 


hie et i aati 


SOUEEEAUAUCUENOAEUOREOAUUAAEROOOEDOUAUT ODER UU TEAEMEDS 
OTUODEDPLERSEGUDOOUAOOUSDUEROUNDENAOONONOOONG: 


PTT UCU CCU CECE CCC COCO CCC OL 


DETROIT ELECTRIC FURNACES 
will 
Build Power Business 


me 


for 
THE CENTRAL STATION 


Let us help increase your revenue 


Detroit Electric Furnace Co. 
645 BOOK BLDG., DETROIT 
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STATIONARY 
120 TO 3300 B.H.P. 
MARINE 
600 TO 3000 S.H.P. 


BUSCH-SULZER BROS. - DIESEL ENGINE CO., St. Louis, U. S. A. 


SAN FRANCISCO, RIALTO BLDG. 
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A highly recommended 


Blow-off combination 


“DURO” 
Fig. 897 


Blow-ott Valves 


remain tight in service, prevent waste through boiler blow-off 
lines, and thereby turn to a profit the losses caused by leakage 
which frequently occurs at this point. 


“VICTOR” 
Fig. 892 








In Lunkenheimer Blow-off Valves the water is released gradu- 
ally due to the peculiar construction of the seat and disc. This 


virtually makes them safety devices since they eliminate the Fig. 1352 

dangers incident to undue agitation within the boiler or severe Straightway or 

shock in the discharge line which result when blow-off Valves Y Pattern 

are opened suddenly. THE LUNKENHEIMER ce.: 
Lunkenheimer design and construction reduces wear to a mini- a es in 
mum. When wear does appear the repair of the parts affected High Grade Engineering Specialties 
is easily accomplished and when a part is worn beyond repair in the world. 


it can be renewed. CINCINNATI, U. S. A. 


The installation of Lunkenheimer Blow-off Valves is the solution of your New York Boston 


. Chicago London 
] low- . ? 
boiler blow-off problem. Why not get the facts first hand Export Dept.: 129-135 Lafayette St. N.Y. 


Descriptive literature on request. 1606-24-13 





‘America’s Best since 1862” 
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Smith Hydraulic Turbines 


Insure that dependability and economy of operation 
so essential in the modern water power development. 


Solid-cast, one-piece runners. 
Exposed gate operating mechanism. 
Spiral flumes of cast iron or plate steel. 


Write Dept. “W” for Bulletin 
S. Morgan Smith Co. York, Pa. 


BRANCH OFFICES: 
CHICAGO 
76 W. Monroe St. 


SAN FRANCISCO 
461 Market St. 


PORTLAND, ORE. 
224 Pine St. 
PC 





BOSTON 
176 Federal St. 
ATLANTA 
Citizens & So.Bk. Bldg. 


MONTREAL 
405 Power Bidg. 
SALT LAKE CITY 
301 Dooly Block 
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STEAM TURBINES AND GEARS 
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FLANGED FITTINGS 
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DEAN CONTROL 


FOR ELECTRICAL OPERATION OF : 
GATE VALVES : 


PAYNE DEAN LIMITED 


STAMFORD, CONNECTICUT 
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COOLING POND 
AIR WASHERS 
SPRAY NOZZL 
-FbOW ME’ ; 
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PUMPS 


Industrial—Agricultural—Municipal—Residential 


A type for every service. 
Bulletins on request. 


THE GOULDS MANUFACTURING CO. 
Seneca Falls, N. Y. 


GOULDS 
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SUE. UU 


RoTURBo CENTRIFUGAL 


PUMPS 


Manistee Iron Works Co., Manistee, Michigan 
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pumping service. 
Lea-Courtenay Co. 
16 Maine St., Newark, N. J. 
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DE LAVAL STEAM TURBINE CO. 
Trenton, N. J. 


Steam Turbines, single and multi-stage, geared and 
directly connected, and for belt and rope drives; for all 
team conditions; -apacities up to 15,000 H.P. Catalog D 43 
Complete Turbo Generator Sets. 

Double Helical ens Reducing Gears for high speed 
service. Catalog G 

Centrifugal a single and multi-stage, horizontal 
and vertical shaft, for all heads and capacities. Catalog B 43 
Centrifugal Blowers and Compressors for all deliveries 
and all pressures up to 125 lbs. Catalog L 43 
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THE TERRY TURBINE 


UMMA, UNE 
is ideal for driving generators. pumps and fans 
for all service, because of its simplicity, effi- 
ciency and reliability. There are more than 
4000 in operation. 

THE TERRY STEAM TURBINE CO. 
HARTFORD, CONN. T-434 
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WASHERS -That’s Us 


Brass, Stee] and Copper Washers. 
Flat, Bevelled or Countersunk. 
Special Sizes and Shapes. 


Prompt Deliveries. Let us have your inquiry. 


Massachusetts Machine Shop, Inc. 
817 Albany St., Boston, Mass. 
MUETUGGGNUUGUCEOOADELOUGEOAUGOUOAUNUONEDOUUGEEESORERUGUUCULUONOEDOUOORESOOORAOOOUELUAEESEUOECOOUOCUUUUOEEOAUGOUONEGEDOAEEELOGOAUUUOOSEOOEREUOOEEOUAEEEAOEEEONEE 
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3 * * All Metal 

i Any Size 
Any Power 
Any Service 





ca 
FLEXIBLE COUPLING 


For Direct Connected Machines 
Flanges connected by laminated steel pins, 


prevent misalignment troubles. Cushion load 
shocks. Complete details in Bulletin No. 32. 


= SMITH & SERRELL, 36 Central Ave., Newark, N. J. 
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Low Maintenance Expense that 


Facts to Remember 
About the Fulton Diesel 
A compact, self-contained 
power plant. , 
For all power purposes in 
units from 150 to 1000 horse- 
power, 
In most 
savings of 
fuel consumption 
boilers. 

Thermal efficiency: 
Steam—15% maximum. 
Diesel—36 % net. 

Fuel consumption 

proportion to load, 

Uses cheap fuel. 

Constant readiness for opera- 

tion without stand-by losses. 

Quick and easy starting. 

Economy independent of size. 

Long life with constant ef- 

ficiency. 

Easily operated 

tained by any 

steam engineer. 


eases shows clear 
two-thirds over 
under 


in direct 


and main- 
competent 
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Means High Returns 


In the Fulton Diesel Oil Engine, you get a prime-mover which is 
virtually as substantial as a whole as its massive ‘‘A’”’ frames. All 
wearing surfaces of working parts—liners, shells and bushings—are 
accessible, removable and replaceable, making all necessary repairs 
simple and relatively inexpensive. 


There are no boilers, stacks or other cumbersome and short-lived 
equipment in a Fulton Diesel Engine plant. The power plant is re- 
duced to the simplest proportions, because a Fulton Diesel Engine is 
the nearest perfect of any prime mover that can be built. 





















Thus, in addition to big savings in fuel and labor, the Fulton Diesel 
Engine increases the returns to the producer of power by the econoiay 
with which it can be kept in perfect running order. 














Our new Bulletin No. 801, describing and illustrating 
the Fulton Diesel Engine and containing other val- 
uable information, will be mailed upon request. 


















FULTON IRON WORKS COMPANY, ST. LOUIS, U. S. A. 


Successful Engine Builders for 69 Years 
Branch Offices: New York—82 Wall St. Cuba, Havana—401-402 Banco Nacional. 
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cleveland 


WORM GEAR 
REDUCTION 


UNITS 


Cleveland Worm Gear Reduction Unit applied to Screen Drive. 


E are apostles of good worm gear- 

ing. We are rather particular about put- 

ting the word “good” in front of worm 
gearing—it is of extreme importance. 

There are only two kinds of worm gearing— 

good and bad. We acknowledge no middle class. 


Some folks have tried worm gearing and found it 
bad. 


other answer. 


They got bad worm gearing. ‘There is no 
They didn’t get “Clevaland.” 

There are certain fundamentals in good worm 
which are overlooked in the 


gearing never 


“Cleveland” factory. They are (1) correct design, 
(2) proper material and contact, (3) correct cut- 
ting (both method and work), (+) correct mounting 
of both worm and gear, (5) proper lubrication. 

When these factors are given intelligent and 
correct expression the worm gear is the ideal drive. 
It is ideal because of high efficiency, constant torque, 
maximum quietness, great compactness, low main- 
tenance cost. 

If you have any speed reduction problem, if you 
are interested in using high speed motors and stand- 
ardizing on them, if you would like to get right 


up-to-date on worm gearing, write us. 


The Cleveland Worm & Gear Co. 


America’s Worm Gear Specialists 


CLEVELAND, OHIO 


DRAVO-DOYLE CoO., Pittsburgh, 
Cleveland, Indianapolis, Philadelphia 


New England Representatives 


FRANKLIN MACHINE CoO., Providence, R. I. 


Pacific Coast Representa‘ives 


ALFRED H. COATS CO., San Francisco, Cal. 


Rocky Mountain States Represen‘atives 


THE VULCAN IRON WORKS CO., Denver, Colo. 
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A sealed glass tube 
of pure tincture of 
iodine for every 
workman. 


First Aid Instantly in the Safest Form 


Minor injuries that require immediate first aid are every- 
day occurrences in the plant. Instead of the old iodine 
bottle, where the 
tincture becomes dan- 
gerous through evap- 
oration and causes 
burns when applied, 
manufacturers can Capillary | 
now have first aid lassApplicator—> 
in convenient 100% Puncturz 
safe form. 


















Container 
Every workman can be pro- 


Sterile Capillary tected by carrying an 
pplicator in- : . : 
side of ampoule 1ODAB in his working 


clothes. When he suffers a 
cut, scratch or puncture he 
breaks the glass tube and 
applies the tincture with the 


Ampoule breaks 
cleanly at scored 
mark 


Glass Ampoule 


containing 
Iodine Tincture, hollow glass daub. Result— 
U.S.P. an absolutely safe precau- 


or : 
Half Strength tion. 


U.S.P. (83% %) 
If Specified 


And it costs only 4 
cents in lots of 100. 


Send 25 cents for sample 
package of five. 


NOETLING & BETZ 
2022 Pacific St., Brooklyn, N. Y. 


Pharmaceutical Chemists 
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ELECTRIC CRANES 
HAND CRANES 

ELECTRIC HOISTS 
SEND FOR BULLETINS. I-BEAM TROLLEYS 


MARIS BROS., Philadelphia 
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SBRUNUUNAUANUCAUOOANOAUELONLAURENASULLACA LAREN 
TRAVELERS HOISTS 


NORTHERN HIGH GRADE CRANES. 
NORTHERN ENGINEERING WORKS. 


LING-HOISTS Detroit. Micn JIB AND PILLA 
TTT TT 
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FRESH AIR 


Brings Customers to Restaurants 
Power Salesmen will do well to recommend Cen- 
trifugal exhaust systems to build up their ecus- 
tomers’ business. 


CENTRIFUGAL FAN COMPANY 
9-15 17th Avenue, Newark, N. J. 
180 Milk St., Boston Drexel Bldg., Phila. 
Modern Equipment & Supply Co., Cleveland 
Munsey Bldg., Baltimore 
Write today for Bulletins 1 and 2 
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WATSON®««MOTOR 


Mechanical Appliance Co., Milwaukee, Wis. 


—real and helpful, is behind every = 
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The applications of @ 
Irving Subway in a 4 
chemical plants - * 
pictured above — 
suggest one of its many 
possibilities and indicate its 
advantages. In every other 
industrial field its advantages 
and economies are just as 
marked. It is the logical flooring 
for permanence, safely and 
economy. 


—_ 


Where a safe floor to walk, or work, or wheel 
upon is wanted—indoors or out—Irving 
Subway is the one logical choice. Its narrow 
edge-on steel members grip the foot even when 
polished bright with use—and even with oil, 
grease, water or ice upon them. It makes a 
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clean floor, a dry floor, a floor that helps 
toward higher plant efficiency because men 
working on it feel comfortable and secure. 
Irving Subway is the most economical 
flooring you can use—because its moderate 
first cost is the one and only cost. 


Write for Catalog 3A4. 


IRVING IRON WORKS Co. 
LONG ISLAND CITY, N.Y.,U.S.A. 
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A Perfect Gunmurtator | 
Surface ina léw Minutes! 





This Simple 
Operation Does It 


The best thing about the Ideal Commutator 
Resurfacer is the ease and speed with which 
you can grind out the high spots that cause 


power loss. 
COMMUTATOR 


The IDEAL RESURFACER 


Since you can resurface commutators in a jiffy, and 
without shutting down motors or generators, you 
keep equipment always at highest efficiency. The 
Idealin not anatural stone. Its cutting properties are 
constructed uniform. It won’t fill up, wear smooth, 
and, being non-metallic, won’t cause “shorts.’’ Always 
takes hold the minute it’s applied. Costs less because 
it lasts longer. 


The Ideal must make good before it costs you one cent. 
The liberal offer below is surely worth immediate attention. 


IDEAL COMMUTATOR DRESSER CO. 
3221 Shefiield Avenue, Chicago 
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CORRECT IT 
USE LE CARBONE CARBON BRUSHES 


hay lk f° a 


COST MORE PER BRUSH 
COST LESS PER KW.H. 


MUU 


W. J. Jeandron 
343 Madison Avenue, New York 


Pittsburgh Office: 634 Wabash Bldg. 


San Francisco Office: 525 Market Street 


Canadian Distributors: , cae Tube & Supply Co., Ltd., 
Montreal and Toronto — 
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We specialize in motors, % 
to 150 hp. constant and ad- 
justable speed D.C.; squirrel 
cage and slip ring A.C, 
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Keliance Electric & Engineering Co., 1046 Ivanhoe Rd., Cleveland, O. § 
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Alternating Current Equipment 


Variable Speed Single Phase Motors 
Fans Blowers Controllers 


KIMBLE ELECTRIC COMPANY 
637 N. Western Ave., Chicago, U. S. A. 
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Booklets 
on request 
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A.C. & D.C. Motors 
Durable and Efficient 


D.C. ball-bearing motors, 1/6 hp., 700 r.p.m. 
to 40 hp., 1750 r.p.m. A.C. ball-bearing mo- 
tors up to 40 hp.; also generators, alternators, 
and motor generators in horizontal and vertical 
types. We build motors to meet your require- 
ments. Ask us for more data. 

STAR ELECTRIC se co. 

Miller St. & N. J. R. R. Ave. 

Newark, N. J. 
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ELECTRIC MACHINERY MFG. CO. 


Electric Power Apparatus 


Specializing in Synchronous Motors and 
Vertical Alternators. 





Main Office and Works: 
MINNEAPOLIS, MINN. 
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OKMULGEE, OKLA. 


PONCA CITY, OKLA GAINESVILLE, TEA, 
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Refineries 
Ponca City 
Cushing 
Okmulgee 
Oklahoma City 


Gainesville 


Our 5 Refineries 


‘Texas 
A BATTERY of PLANTS ed 
Producing a constant supply of ee 
Naphtha 
FUEL OIL for YOU Kerosene 
Gas Oil 
FUEL OIL that is more economical than other fuels. Fuel Oj! 


FUEL OIL that will increase your boiler capacity. Road Oil 
FUEL OIL that will reduce your fuel handling cost. Absorption Oil 
FUEL OIL that will result in more flexible operation. Neutral Oils 
FUEL OIL that can be stored more conveniently. Red Oil 
FUEL OIL that means longer life to your boilers. Cylindes Sticke 
FUEL OIL that will end the smoke and ash nuisance. Paraffin Oils 
FUEL OIL that you can get on your tracks in our cars Parafin Wax 


When You Want It 


Our fuel engineer will gladly explain these benefits to you and tell 
you how you can cash in on them. 


Your inquiry directed to our nearest office will receive prompt 
attention. 








EMPIRE REFINERIES INC. 


conte SUBSIDIARY CITIES SERVICE CO. alee 
wos s.tasates. GENERAL SALES OFFICES-TULSA, OKLA. = ows: 
ST. LOUIS ST. PAUL FT. WORTH KANSAS CITY NEW ORLEANS CLEVELAND PHILADELPHIA 


1202 Arcade Bldg. c/oCities Service Oil Co. W.T. Waggoner Bldg. 705 Commerce Bldg. 1107 Carondelet Bldg. c/oCities Service Oil Co. c¢/oCrew Levick Co. 
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Economical Battery Charging 
with the New MARTIN Converter 


The “Martin” Rotary Converter is self-starting and has been 
designed to replace motor generators and rectifiers for charg- 
ing batteries. The use of this improved converter eliminates 
the loss of the motor end of motor-generator sets and does 
away with the high maintenance cost of Mercury rectifiers. 


The ease with which these converters can be started and 
operated recommends their use in a variety of installations. 


They are as simple to start as a motor and require about 
the same attention in the matter of oiling and care. 
The “MARTIN” rotary with charging panel is a very com- 


pact unit, self-contained, and these advantages reduce the 


cost of installation. 


Complete description sent on request. 


Northwestern Electric Co. 
408 South Hoyne Ave., Chicago 
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Sturtevant Electric Motors 


Direct and Alternating Current 
Single and Polyphase 
Generators and Generating Sets 


B. F. Sturtevant Company 
Hyde Park, Boston, Mass. 
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BALDOR : 

Ball Bearing Repulsion Induction 
Single Phase Motors 


Competitive in price. 
Superior in performance and construction. 


Write factory for discount and catalog 
BALDOR Electric Company 
4351-55 Duncan Ave., St. Louis, Mo. 
~SELYUTVUUTLETETTTELTEEETTD STEEL ETOTTEERATEEEEEGUEEETOG TET DUC UOT U AAT A ATA NA ATU E AAA E NEU O ETT TENE AOEEUNEUUEOEEAOOOAEAAOOOORAERRORONOEUROaOOONE 





UHM 





MTT LLL ELE 


Grayeford 


”’ and 3’ Phase Induction Motors, 4 to25 hp. Totally enciosed double 
end Grinders and Polishing Motors. “Spl ash-Proof”’ and Textile Motors. 


Crawford Manufacturing Co. 3 
13-21 Park Row, New York City. Factory at Concord, N. H. 2 
r ANLANNENUNUALEDEUEDLYEOELUOEOUOUOQEUAUEGEOADEOEOOOEORLEOEOUAUODEOOUENDCUOVEUEOSUUOUOUEGELADELEDAGEUEQUGEOEUAAUEDEGEUEALEUREODUEEOELEUOOOU PD ESEMEEE EAU EA TOTES 


SUUPEAAUALELSAULATEOLE DEST USENAUENA TENN CTETN TEAL TEUES 


A guaranteed grade for every service. 
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CORLISS CARBON 


Produced under most advantageous conditions by practical and 
technical experts of long experience and backed by the largest exclusive brush manufacturers in the world. 


CORLISS CARBON COMPANY, Bradford, Pa. 
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BPRECISION BEARINGS 


-Or 
FRACTIONAL 


HORSE: POWER 
MOTORS 


MM 


THE NORMA COMPANY OF AMERICA 
Anable Ave. Longlsland City N.Y. 
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SERVICE 


for fifteen years we have been designing and 
building fractional motors for the most critical 
buyers. Are you interested in having that new 
tiachine of yours equipped with a motor that wil 
give uninterrupted service? Your answer will un- 
doubtedly be yes. 

Our engineering department will be pleased to 
make recommendations. No obligation, 


BODINE ELECTRIC COMPANY 


Ohio St. Cor. Oakley, Chicago, Ill. 
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SECU EAA EDENTON NNN 


F AIRBANKS-MORSE_ 


MANUFACTURERS CHICAGO 


Oil Engines-Pumps-Electric Motors and 
Generators — Fairbanks Scales— Raiiway 
Appliances-Light Plants-W ater a. 


COCO 
Wri 
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'GENERATORS 
Akron, Ohio 
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ROCKER- powers 


* f. “Niagara's Rv QR Der 





CROCKER-WHEELER CO., aan N. J. 
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When Quiet Operation is required 


INSTALL 


Repulsion Start Induction 
Single Phase Motors 


Their construction and design are such as 
to reduce to a minimum the inherent 
magnetic humming and vibrations, not 
only while starting, but also while run- 
ning under full load. This fact makes 
them very desirable for operating such 
apparatus as church organ _ blowers, 
vacuum cleaners, refrigerating machines, 
heating and ventilating fans for public 
buildings, etc. 


Ratings \% to 40 H. P. 
THEY KEEP-A-RUNNING 


Century Electric Company 
St. Louis, Mo., U. S. A. 
Five horsepower motor direct connected 


to a pressure blower Sales Offices in Principal Cities 
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ELECTRO DYNAMIC CO. 


Manufacturers of 
Electric Motors and Generators 
Main Office and Works 
BAYONNE, N. J. 
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When you need power put 
a Valley Motor on the job. 


It will deliver now—and 
many years from now. 
Valley Motors are built to 
last, are all ball-bearing, all 
40° rise and best ventilated. 
Sizes from 1-2 to 30 h. p. 


When you write ask for 
Bulletin 7. 


Valley Electric Co., 


3139 Kingshighway, 


epbaencanccecucuanccncaeasecentesusaeni eat reataaay 


Panne aenneeee ees at LeLAUAUEMAECUEAAELAEAELAALAET 


SOUTUUUAEUADUANONOUAEREOEUOORONEESEOOOEOOEAOEEOEEOUREAEEOEOOUOUUEOECUCAEOEEEEETETEEE ELECTS 


UNIFRAME MOTORS 


ALTERNATING OR DIRECT CURRENT 
Constant or Variable Speed %4 to 50 HP. 


SSUUTUTAEAAACEEAA CUTER 





he 


j B. A, WESCHE ELECTRIC CO. ST. LOUIS, MO. 
CINCINNATI, OHIO = 
Bastern Sales Office—145 W. 18th St., New York, N. ¥, 2 le yMotors 
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DIEHL—ELECTRICAL—APPARATUS 


Alternating and Direct Current 


FANS—MOTORS—GENERATORS 


DIEHL MANUFACTURING COMPANY 


Elizabeth, New Jersey 
Boston Chicago New York Philadelphia 
TTAULOLEOOUUEUDEEEUORESEUEOEDOGUDEDECUASEOODEOOCEEUGEDODDOOLEOESEUUAEOURPROGEGSOUEESOOECOEOCUAECEOCEDEUEESEEOOEEOOLEUEGEGEDSGGUEESEOUEELERECEOEELOGESSOREAEOOOOETON 
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= Ss = MARBLE-CARD MOTORS ; a 
= = 6s Builders of Direct Current Ball 1 = 
= E = Bearing Commutating Pole Motors . = 
= A ° = of % H.P. to 60 H.P. at In- 2 
= =e = duction Motor Speeds. 3 
= ERIE,.PA SB = Bulletin 200 contains complete = 
= : og | a information. = 
= Motors, Alternators, Generators, Motor Generator Sets, Transformers, = = Marble-Card Electric Company i = 
= Are Welding Equipment s = Gladstone, Mich i 
= Sales Offices: Br o>. Contes. Betreit, Erie, New York + en, Pittsburgh 3 = SS DERaewEnEenene . an 

= Sales Agencits: le od o., Cincinnati; W. T. Osborn, Kansas City S = scasm orcs tt GF ht FO ttttth = 
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Air Compressors 
Allis-Chalmers Mfg. Co. 
Genera! Electric Co. 

Westinghouse Elec. Mfg. Co. 


Air Ejectors 
Elliott Co. 


Air Washing and Condition- 
ing Apparatus 
Spray Engrg. Co. 


Alloys 
{ Electrical Alloy Co. 


Alternators 


Burke Elec. Co, 


anchors, Guy 
Hubbard & Co. 


Annunciators 
Ostrander & Co., W. R. 


Armature Kepair Machinery 
Electric Service Supplies Co. 2 


Asbestos Lumber 
Johns-Manville, 


Bars, Reinforced 
Pacific Coast Steel Co. 


Ine. 


Batteries, Dry 
Western Electric 


Battery Charging Apparatus 
General Electric Co 
Wesche Electric Co., B., 
Westinghouse Elec, & wiz. 

Co. | 





Bells | 


Ostrander & Co., W. R. 
Bearings, Ball 
Norma Co. of America 


S.K.F. Industries 


Blowers 

Buffalo Forge Co. 

Carrier Air Conditioning Co. 
of Amer. 

Steam Driven 

Mechanical Appliance >. 
Terry Steam Turbine Co. 


Boiler Feed Pumps 
Lea Courtenay Co. 


Boiler & Pipe Coverings 


Johns-Manville, Inc. 
Boiler Mountings 
Connelly Boiler Co., D. 


Lunkenheimer Company 


Boiler Room Instruments 
(see Instruments) 


Boilers 

Steam 

Water Tube 

Babcock & Wilcox Co. 
Connelly Boiler Co., D. 
Davis & Sons Co., J. F. 


Bolts, Expansion 
Hubbard & Co, 


Bond Testers 
Roller-Smith Co. 


Books, Technical 


McGraw-Hill Book Co., Ine. 


Boosters 
Allis-Chalmers Mig. 
General Electric Co 
Wesche Electric Co.. B.A 
Westinghouse Elec. & Mfg. 
Co. 


Co 


Boxes, 

Fuse 

G. & W. Elec. 
General Electric Co. 
Johns-Manville, Inc 
Schweitzer & Conrad, Inc. 
Westinghouse Elec. & Mfg. 
Co. 


Junction and Outlet 
Chicago-Fuse Mfg. Co. 
G. & W. E'ec. Spec. Co. 
General Electric Co 
National Metal Molding Co. 
Westinghouse Elec. & Mfg 
Co. 
Meter and Service 


Spec. Co. 


$$ 


Tohns-Manville, Inc. 








General Electric Co i 


Equipment, Apparatus and Supp 
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WHAT AND WHERE TO BUY 


lies Advertised in this Issue 


with Names of Manufacturers and Distributors 








Wadsworth Blec. Mfg. Co 


Westinghouse Elec. Mfg. Co. 
Safety Entrance 
Johns-Manville, Inc. 
Brackets and Pins, Metal 
Hubbard & Co 
Philadelphia Elecl. Mfg. Co. 


Pittsburgh Transformer Co. 


Brushes, Dynamo and Carbon 
Corliss Carbon Co. 
Jeandron, W. J. 
Buckets, Clam Shell Exca- 
vating and Grab 

Hayward Co. 


Buildings, Steel 

Milliken Bros. 
Inc 

Riter-Conley 


Mfg. Co. 
Mig. Co. 


Bus Bar Supports 
American Brass Co 


Delta Star Electric Co 
Llectric Power Equip. Corp. | 
Elec’] Development & Ma-'! 
chine Co. 

General Electric Co. 
Schweitzer & Conrad, Ine. 
Westinghouse Elec. & Mfg. 
Co. 

Bushings 


National Metal Molding Co, 


Cable (See Wires and Cables) 


Cable Accessories, End Bells | 


and Racks 
Electrical 

Mach, Co 
Electrical Engineers Equip. 


oO. 
G. & W. Elec. Spec. Co. 
General Elec. Co. 
Hubbard & Co. 
ene Elec, & Mfg. 
oO. 


Development & 


Cabling Noghinny 
———- Ins achinery 


ow England Butt Co. 


Yastings, Die 
Doehler Die Casting Co. 


Chains, Silent Power Trans- 
mission 
Morse Chain Co. 


Circuit Breakers 

Condit Elec'l Mfg. Co. 
Cutter Co. 

General Electric Co. 
Industrial Controller Co. 
Roller-Smith Co, 
Schweitzer & Conrad, Inc. 
Sundh Elec. Co 
Westinghouse Elec. & Mfg. 
Co. 


Clamps 

Ground Connection 

General Electric Co. 
Westinghouse Elec. & Mfg. 
Co. 


Guy 
Hubbard & Co. 


Cleats 
Blake Signal & Mfg. Co. 
Elec’! Development & Ma- 
chine Co 
Imperial Porcelain Co. 
National Metal Molding Co. 
Thomas & Sons Co., The R. 


Clips 

Cable 

Hubbard & Co. 

Climbers 

Klein & Sons, Mathias 

Clips, Testing 

Mueller Electric Co. 

Coal anc Ash Handling Ma- 
chinery 


Combustion Engineering Cv. 


Gifford-Wood Co, 


Coil Winding Tools 


Coils, Choke 





Commutator Stones 





Commutator Surfacer 





Condensers, Rotary Jet 


Conduit Fittings 


Construction Engineering 


Readers interested in any articles not listed in these pages are cordially invited to inform us of 
their wants and every effort will be made to put them in touch with the proper manufacturers, 


ELECTRICAL WORLD, Readers’ Service Department, 10th Ave., & 36th St, N. Y. C. 
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Gleason & Co., J. L. 


Hayward Co. Cord, Flexible 


Belden Mfg. Co 
ee Rubber & Ins. Wire | 


Rome Wire Co. 


Electric Service Supplies Co. 


Ot » Armature, Field and) Cord, Trolley 

agnet ‘ z 

Coto-Coil Co. Samson Cordage Works 
dustrial’ Cont Couplings, Flexible 


ndustrial Controller Co, 


I. R. Nelson Company Saath & Serrell 


Couplings, Rigid (Shaft) 


Delta-Star Elec. Co. Smith & Serrell 
General Electric Co 
Hi-Voltage Equipment Co. | Crane Motors 
Schweitzer & Conrad, Ine. General Electric Co. 
Westinghouse Elec. & Mfg.| Westinghouse Elec. & Mfg. 
Co. Co. 
Columns, Safety Water 
Lunkenheimer Company Cranes ‘ 
nee 
Commutator Abrasives aris Eros. ; 
Ideal Commutator Dresser Northern Engineering Wks. 
Co. Locomotive 
Hubbard & Co. 


| Commutator Segments 


Cross Arms 

Hubbard & Co. 
Philadelphia Elec’l Mfg. Co. 
Riter-Conley Mfg. Co. 
Thomas & Sons Co., The R. 
Western Electric Co. 


Copper 
American Brass Co. 


Ideal Dresser 


Co. 


Commutator 


Crushers, Coal 
Ideal Commutator Dresser Gifford-Wood Co. 
Cups, Oil and Grease 
Lunkenheimer Co. 


| Commutators | . 
Cameron Electric Mfg. Co. Rana 
Chicago Fuse Mfg. Co. 
Condensers G. & W. Elec. Spec. Co. 
Steam General Electric Co. 


Johns-Manville, Inc. 
Schweitzer & Conrad. Inc. 
Westinghouse Elec, Mfg. Co, 


Allis-Chalmers Mfg. Co. 
Elliott Company 
General Elec. Co 
Manistee Iron Works 
Westinghouse Elec. & Mfg. | Deaerators 
Co. Elliott Co. 


Doors for Bins & Switch 
Compartments 

Electrical Development & 
Machine Co. 


Manistee Iron Works 


Chicago Fuse Mfg. Co. 


Drills 
Conduits Brick 
Interior Hubbard & Co, 


American Circular Loom Co. 


National Metal Molding Co. | Electromagnets 


Coto-Coil Co. 
Connectors and Terminals 4 
a owe Elevators, Coal 
Elec. Power — Corp. Gifford-Wood Co. 


General Elec. Co. 


Sherman Mfg. Co., H. B. 
Westinghouse Elec. & Mfg.| Engine Trimmings 
Co. Lunkenheimer Company 


Engineers & Contractors 


(See Directory of Engineers) Stone & Webster 


Contact Rail Matertal Engines 

Electric Service Supplies Co.| pjoso7 

E Busch-Sulzer Bros. Diesel 
Controllers Eng. Co. 


Fulton Iron Works Co. 
Internal Combustion 


Automatic, Electrical 
Ward Leonard Electric Co. 


Moto Allis-Chalmers Mfg. Co. 
General Electric Co. Busch-Sulzer Bros, Diesel 
Industrial Controller Co. Eng. Co. 

Sundh Elec. Co. Fairbanks, Morse & Co. 


Fulton Iron Works 


ee ee ae McIntosh & Seymour Corp. 


Co. 


Oi 

Conveying Machinery (Coal Busch-Sulzer Bros. Diesel 
Ashes, etc.) Eng. Co. oo 6 

Gifford-Wood Co. Fulton Iron Works Co. 
Gleason & Co., J. L, Steam 

Allis-Chalmers Mfg. Co. 
Cooling Ponds, Spray Elec’l Development & Ma- 
Spray Energ. Co. chine Co. 


Cord Adjusters i y inery, 
American Vulcanized Fibre magouetns ott _ 


Co. | Hayward Co. 


Cord, Are Lamp 


Experimental Apparatus 
Samson Cordage Works ‘ 


Biddle, James G 


Factory 


Fan Motors 








Leeds & Northrup Co 
Roller-Smith Co. 







Equipment, Stec! 
Lupton’s Sons Co., David 








Century Elec. Co. 

Colonial Fan & Motor Co. 

Diehl Mfg. Co. 

General Electric Co. 

Peerless Electric Co. 

Robbins & Myers Co. 

Western Elec, Co. 

oe Elec, & Mfg. 
0. 













































































Fans (Exhaust and Ventil- 
ating) 

Centrifugal Fan Co. 

Century Electric Co. 

General Electric Co. 

Diehl Mfg. Co. 

Kimble Electric Co. 

Mechanical Appliance Co. 

Robbins & Myers Co. 

ae Elec. & Mfg. 
2. 


Fans, Turbine Driven 
Terry Steam Turbine Co. 


Fibre (See Insulating Ma- 
terial) 


Filters 
Oil 
Elliott Company 
Water 
Elliott Company 


Financial 
Coal & Iron National Bank 


Fire Alarms 


Ostrander & Co., W. R. 
Fire Bricks 
Johns-Manville, Inc. 


Fixtures, Industrial Lighting 
Philadelphia Elec’l Mfg. Co. 


Flooring 
Grating 
Irving Iron Works Co. 


Friction Tape & Cloths 
Johns-Manville, Inc. 


Furnaces Electric 
Pittsburgh Electric Furn 
ace Corp. 


Furnaces, Pulverized Coal 
Combustion Engineering Ce 


Fuses 

High Tension 

Delta Star Elec. Co. | 
Electric Engineers Equip. 


Co. 

Hi-Voltage Equip. Co. 
Johns-Manville, Inc. 

er & Industrial Eng 


oO. 
Schweitzer & Conrad Co. 


Refillable 

Chicago Fuse Mfg. Co. 
Johns-Manville, Inc. 
Renewable 
Westinghouse 
Co. 


Standard 

Chicago Fuse Mfg. Co. 
Condit Elec’l Mfg. Co. 
General Electric Co. 
Johns-Manville, Inc. 
Western Electric Co. 
— Elec. 

0. 


Elec. & Mig 


& Mfs, 


Gas Holders 
Riter-Conley Mfg. Co. 
Foxboro Co. 


Gauges, Recorging 
Bristol © The 
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The field for the 
Ganschow Speed Transformers 


HEREVER a motor is installed to drive a given unit 
at a given speed there should be a Ganschow Speed 
Transformer installed. 


This method of transmitting power from motor to machine 
is done without pulleys, belts, chains, gears or shafts or the 
need of attention that other forms of reduction require. 


By virtue of its simple construction there is but little resist- 
ance encountered. Dust, smoke or fumes will not injure 
Ganschow Speed Transformers. They can be installed 
anywhere at small expense. 


Ganschow Speed Transformers are made in several de- 
signs and sizes, for reductions as high as 250 to 1 and 
from 2 to 100 H.P. 


William GANSCHOW Company 
Chicago, Illinois 





Ganschow Direct Drive Speed Reducer The Ganschow Right-Angle Speed Transformer— 
one of our several models 


CONSERVE POWER 





ABSORB SPEED 
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Gears Compounds, Paints and 
Cleveland Worm & Gear Co. Varnishes 
General Electric Co. Seren’ ae O, 
enous Elec. & Mfg. Minerallic Elec. Co. 
; | Mitchell-Rand Mfg. Co. 
Packard Electric Co. 
Gearing, Silent, Flexible Redmanol Chem. Prod. Co. 
Morse Chain Co Sterling Varnish Co. 
Westinghouse Elec. & Mfg. | 
Generators oda baci ar 
‘omp. oth an ‘aper 
Burke Electric Co. General Electric Co. 
Westinghouse Elec. & Mfg. 
Generating Sete Co. 
Genera! Electme Co Fibre 
_ stinghouse Elec. & eee American Vulcanized Fibre 
0, 


Continental Fibre Co. 
Fibre Conduit Co. 
Lava 

American Lava. Corperetion 


Gratings 
Irving Iron Works Co. 


Grating, Flooring Steward Mfg. Co.. 
Irving Iron Works Co. Mice 
Munsell, Eugene 
Grease Extractors Molded 
Elliott Company Belden Mfg. Co, 
Condensite Co. of America 


Garfield Mfg. Co. 
Johns-Manville, Ine. 
Northern Industrial Chemi- 
cal Co. 

Redmanol Chem. Prod. Co. 
Telenduron Co. 


Ground Clamps 
Sherman Mig, Co., H. B. 


Grounds, etc. 
Paragon Electric Co. 


Hair Dryers Paper aa 
Sheldon Elec. Co. ar Inc. 
Slate 


Portland Monson Slate Co. 


Tape and Webbing 
General Electric Co, 
Johns-Manville, Ine. 
Packard Electric Co. 
Westinghouse Elec. 


Hangers 
Cable 
Hubbard & Co. 


Heating Devices & Mfg. 


Western Elec. Co. Co. 
Westinghouse Elec. & Mfg. 
Co. 
Insulator Zins 
Hoists Hubbard & Co. 


Allis-Chalmers Mfg. Co. 


Indicators, Speed 
(See Tachometers) 

Biddle, Jas. G. 

Roller-Smith Co. 


Insulators 

Glass 

Lapp Insulator Co., Ine. 
Locke Insulator Corp. 


Porcelain, Composition 
inspection and Test Genoral Bisctzic o. . 

Illinois Elec yreelain Co. 
Electrical Testing Labora Imperial Porcelain Works 


tories Jeffrey-Dewitt Co. 


Johns-Manville, Inc. 


{instrument Transformers Lapp Insulator &- Ine. 
General Electric Co, Locke Insulator Corp. 
Roller-Smith Co. Ohio Brass Co. 
Westinghouse Elec. & Mfg.| Pittsburgh High Voltage 

Co. Insulator Co 
Weston Elec’l Inst. Co. Thomas & Sons Co., 


Westinghouse Elec. & Rite. 
Co 


Instrument Test Switches Post Type 


Electrical Development é Delta Star Electric Co. 
Mach. Co. Elec’] Development & Ma- 
chine Co. 

Instruments 

Boiler Room Iodine Tubes 

General Electric Co, Noetling & Betz 

Spray Engineering Co. 

Westinghouse Elec, & Mfg. 

Co, Irons, Electric 

Graphic Electrical Dev. & Mach. Co. | 
Biddle, James G. Westinghouse Elec. & Mfg. 
Bristol Co.. The Co. 

General Electric Co. 

eeaneese Elee. & Mfg. Laboratories 

. Electrical Testing Labora- 

indicating tories 

General Electric Co. F 

Rolier-Smith Co 

Wagner Elec. Mfg. Co. Lamp Replacers 
Westinghouse Elec. & Mfg.| G.C.A. Mfg. Co. 

co. 

Weston Elec’l Inst. Co. 

Integrating Lamps, 

Biddle, James GC. c i. 5 aie te 
Duncan Electric g. Co. onera Slectric Ee 
General Electric Co. Westinghouse Elec. & Mfg. 
Roller-Smith Co. Co. 

Westinghouse Elec. & Mfg.| Carbon 


Co 

Repairing and Testing 
Leeds & Northrup Co, 
Scientific and Testing, 


Sunlight Elec’l Mfg. Co. 


Incandescent 
Consolidated Electric Lamp | 
Co. . 


Service General Electric Co. 
Biddle. James G. Western Electric Co. 
General Electric Co. Whitelite Electric Co. 


Leeds & Northrup Co, 
Roller-Smith Co 
Westinghouse Elec, & Mfg. 
Co 

Weston Elec’l Inst. Co. 


Miniature. Inc 

General Electric Co. 

Migetinghouse Elec. & Mfg. 
0. 


Lightning Arresters 

Delta Star Electric Co. 

Elec. Power Equip. Corp 

Flectric Service Supplies Co. 

Electrical Engineers Equip. 
Co. 

Electro Service Co. 

General Electric Co. | 

Hubbard & Co. 

aaliwey & Industria: Eng. 
o. 


Insulating Machinery _ 
American Ins. Machinery 
Co 
New England Butt Co. 


Insulating Material 

Cement 

Condensite Co. of America 
Mitchell-Rand Mfg. Co. 
Redmanol Chem. Prod. Co. 











ELECTRICAL WORLD 





Schweitzer & Conrad, Inc. 
— Elec. & Mfg. 
0. 


Line Material 


Archbold-Brady Co. 

Electric Service Supplies Co. 

G. & W. Elec. Spec. Co. 

General Electric Co. 

Hubbard & Co. 

Johns-Manville, Ine. 

Ohio Brass Co. 

Western Elec. Co. 

ee Elec. & Mfg. 
o. 


Linemen’s Supplies and Tools 
Klein & Sons, Mathias 


Loaders, Coal 
Gifford-Wood Co. 


Lubricators, Hydrostatic 
Mechanical 
Lunkenheimer Company 


Lugs 
Sherman Mfg. Co,, H. B. 


Machines 


Armature Notching 
Ferracute Machine Co. 


Magnesia, Heat Insulation 
Johns-Manvile, Inc. 
Magnets 

Coto-Coil Co. 

Dudlo Mfg. Co. 
Cutler-Hammer Mfg. Co. 


I. R. Nelson Company 


Magnets, Lifting 
Cutler-Hammer Mfg. Co. 

Manganin 

Baker & Co,. Inc. 

Meter Testers 

Baker & Co., Inc. 

General Electric Co. 
Westinghouse Elec. & Mfg. 
Co. 


Meters, Flow 


(See Instruments, Electric 
and Boiler Room) 


Mica 


Munsell, Eugene 


| Mining Machinery 


Allis-Chalmers Mfg. Co. 
Molded Insulation (See - 
sulation, Molded) 


Molded Parts 

Belden Mfg. Co. 

Condensite Co, of America 
Redmanol Chem. Prod. Co. 


Molding Metal 
National Metal Molding Co. 


Motors 
Advance Electric Co. 
Allis-Chalmers Mfg. Co. 
Baldor Electric Co. 
Bodine Elec. Co. 
Burke Elec. Co. 
Century Electric Co. 
Colonial Fan & Motor Co. 
Crawford Mfg. Co. 
Crocker-Wheeler Co. 
Diehl Mfg. Co. 
Electric Machy Mfg. Co. 
Electro Dynamic Co. 
Fairbanks. Morse & Co. 
General Electric Co. 
Imperial Electric Co, 
Kimble Electric Co. 
Marble-Card Elec. Co. 
Mechanical Appliance Co. 
Peerless Electric Co. 
Robbins & Myers Co. 
Star Electric Motor p> 
Sturtevant Co 
Valley Electric Co. 
Wagner Elec. Mfg. Co. 
Wesche Electric Co., B. A. 
Western Electric Co. 
Westinghouse Elec. & Mfg. 
Co. 


| 
| 
| 


Motor Generator Sets 


Burke Elec. Co. 
Valley Electric Co. 


Nozzles, Spray 
Spray Engrg Co. 


Offices Space 
Philadelphia Evening 
letin 


Bul- 


Oil Burners 
Toda Shipyards Corp. 





Oil Engines (See Encines) 


Wadsworth Elec. Mfg. Co. 
Oils Westinghouse Elec. Mfg. 
Fuel Co. 
Empire Refineries, Inc. 
Lubricating Pulleys, Paper 
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Johns-Manville, Inc 
Schweitzer & Conrad, Inc. 












Rockwood Mfg. Co. 





Empire. Refineries, Inc, 






4 Pulverized Fuel Equipment 
Packing Combustion Engineering Co. 


Johns-Manville, Ine, 







Pumps 


Centrifugal 

Allis-Chalmers Mfg. Co. 
De Laval Steam Turbine Co. 
Fairbanks, Morse & Co. 
Goulds Mfg. Co. 
Lea-Courtenay Co. 
Manistee Iron Works 

Terry Steam Turbine Co. 





Panel Boards 

Adam Electric Co., Frank 
General Electric Co. 
Trumbull Vanderpool Elec- 
tric Mfg. Co. 

ear Elec. & Mfg. 













































































Panels, Switchboard Power 

aes a Co. Lea Courtenay Co. 
eneral ectric Co, ; ‘ 
Westinghouse Elec, & Mfg. Bestoroanting | Mt Co 
Co. ' Fairbanks, Morse & Co. 


Terry Steam Turbine Co. 
Photometric Apparatus 
so Testing Labora- 
orie 
Leeds & Northrup Co. 


Pyrometers 

Bristol Co., The 

Leeds & Northrup Co. 
Taylor Instrument Co. 
Pipe Coils 

Superheater Co. 

Copper Heating Tubing 
Chase Metal Works 


Radio Apparatus 
General Elec. Co. 
wee Elec. & Mfg. 
0. 


Rail Bonds 


Ohio Brass Co. 


Pipe Fittings 
Crane Co. 


Pipe Frame Fittings, Elec- 
trical 


Schweitzer & Conrad, Inc. 


Rectifiers 

General Electric Co. 

Valley Electric Co. 

anaes Elec. & Mfg. 
0. 





Pipe (Riveted Steel) 
Riter-Conley Mfg. Co. 
Brass 


Chase Metal Works 


Reels 
Gleason & Co., J. L. 


Repairing 
(See Searchlight Section) 


Bonstead Elec. & Mfg. Co. 
Brown Hunkele Corp 


Platinum 
Baker & Co., Ine. 


Pliers (Rubber Insulated) 


Rubber Insulated Metals Commonwealth Edison Co. 
Corp. I. R. Nelson Company 
Plugs, Attachment Resistance Materials, 


Electrical 


General Electric Co, ‘ 
Electrical Alloy Co. 


Westinghouse Elec. Mfg. Co. 


Resistance Units 


Plugs ; 
Delta Star Electric Co. General Electric Co. 
General Electric Co Industrial Controller Co, 


National Metal Molding Co. 


Ward Leonard Electric Co. 
Westinghouse Elec, Mfg. Co. 


Westnahonse Elec. & Mfg. 
0. 


Pole Line Hardware 
Hubbard & Co. 
Western Elec. Co, 


Rheostats 
Biddle, Jas. G. 
General Electric Co. 
Sundh Electrie Co. 


ne Valley Electric Co. 

ron Jestinghouse Elec. Mfg. 
Archbold-Brady Co. Co. . ling . 
Bates Exp. Steel Truss Co.| ayj..e71qneous 


Milliken Bros. Mfg. Co. 


Ward Leonard Elec. Co. 
Steel 


Motor Speed Regulating 
Aermotor Co. re ‘ . . 
Pacific Coast Steel Co bag ard Leonard Elec. Co. 
Wood Starting and Controlling 


Bell Lumber Co. Ward Leonard Elec. Co, 


Bruce Co., M. L. 
Hubbard & Co. 

Naugle Pole & Tie Co. 
Partridge Lumber Co., T. 
Western Elec. Co. 


Rivets, Brass, Copper and 
Bronze 


M. Rome Brass & Copper Co 


Rods, Brass, Copper and 
Bronze 

American Brass “o. 
Chase Metal Works 

Rome Brass & Copper Co. 


Poles, Reinforcing of 
Hubbard & Co. 


Posts 
Wood 


Naugle Pole & Tie Co. Rolls, Brass, Copper and 


Bronze 

Chase Metal Works 
Potentiometers Rome Brass & Copper Co. 
Biddle, James G. 

General Electric Co, 

Leeds & Northrup Co. 
Westinghouse Elec. Mfg. Co. 


Rosettes 
National Metal Molding Ce. 


Serewdrivers (Rubber In- 


Potheads lated 
Elec'l Development & Ma- sulated) 
chine Co Rubber Insulated Metals 
G. & W. Elec. Spec. Co. Corp. 
Johns-Manville, Ine. 
Searchlights 


Presses Cutting 


Ferractite Machine Co. General Electric Co. 


Westinghouse Elec. Mfg. Ce. 


Second-Hand Apparatus 
(See Searchlight Sectien) 


Archer & Baldwin. Inc. 
Coleman & Shoemaker 


Projectors, Floodlighting 
Electric Service Supplies Co. 


Protective Devices ! Commonwealth Edison Co. 
Condit Elec’l Mfg. Co. ! Davis, J. F. 
Elec. Power Equip. Corp. ; Davis Machine & Motor Co., 
‘ General Electric Co. Inc. 
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Ball Bearings on Motors of Limited Dimensions 
Permit Better Characteristics 


HERE the overall length of a motor of 

given capacity is limited by space re- 
strictions, the space sacrificed for long bear- 
ings makes it necessary to employ a higher 
flux density in the iron structure than when 
short bearings are used. 


SKF marked self-aligning ball bearings, 
in saving 20 per cent of the overall length 
required where plain bearings are used, per- 
mit the designing engineer to utilize this 


THE SKAYEF BALL 


space for increasing the capacity of the motor 
or decreasing the iron losses which are fre- 
quently so great as to materially restrict the 
time of continuous running at full load. 


Other advantages which play an important 
part in motor performances are the elimina- 
tion of frictional wear with resultant possi- 
bility of stripped armatures, and the exclusion 
of dust and grit from the bearings. Write 
for engineering details. 


BEARING COMPANY 


Supervised by SKF" INDUSTRIES, INC., 165 Broadway, New York City 


780 


The SELF 
ALIGNING 


BALL 


NEAT 


Normal View 


Deflected View 
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Duquesne Elec. & Mfg 
Elliott Electric Co. 
Gregory Electric Co. 
Hall & Co., Stephen 
Hemphill & Co., J. L. 
Independent Elec. Mchy. Co. 
Klein & Co., Nathan 
MacGovern & Co. 
McMillan, A. 


Markman Engr. Co. 
Miller Owen Elec. Co. 
Miller Seldon Elec. Co. 
Nashville Industrial Corp 


Newark Elec. Repair Co. 
Nussbaum Co.. V. M 
Power Machinery Exchange 
Randle Machy. Co 
Ross Power Equip 
Scheinert & Co., R 
Stewart Elec. Co., John 
Stewart & Co., Pau 
Surety Motor Bonding Co. 
Wickes Mchy. Co. 

Willey Wray Elec. Cec 


Co. 


Separators 
Oil 
Elliott Company 
Steam 


Elliott Co, 


Shades, Tin 


Ostrander & Co., W. R. 


Sheets, Brass, Copper and 
Bronze 
American Brass Co 
Chase Metal Works 
Rome Brass & Copper Co. 
Electrical 
American Sheet & Tin Plate 


oO. 


Sheet Metal 
American Sheet & Tin Plate 


Co. 


Shelving, Steel 
Lupton’s Sons Co., David 


Silencers, Exhaust 
Maxim Silencer Co. 


Silent Chain Drive 
Morse Chain Co. 


Slate 
Portland Monson Slate Co. 


Sleeves, Splicing 
Memco Engr. & Mfg. Co. 


Sockets & Receptacles 


General Electric Co 
National Metal Molding Co 


Ostrander & Co., W. R. 
Westinghouse Elec. & Mfg 
Co. 

Solder 


Mitchell-Rand Mfg. Co. 


Soldering Flux 


Blake Signal 
Mitchell-Rand Mfg 


& Mfg. Co. 
Co 


Soldering Irons 


Cutler-Hammer Mfg. Co. 


Solenoids, (see Coils) 


Speed Reducers 


Ganschow Co., Wm. 


Sprockets, Silent Chain 
Morse Chain Co. 


staples 
Blake Signal & Mfg. Co 


Starters, Motor Electric 
Condit Elec’l] Mfg. Co. 
General Electric Co 


Industrial Controller Co 
Sundh Electric Co 

Ward Leonard Electric Co 
Westinghouse Elec, & Mfg 
Co. 

Steam Insulation 


Johns-Manville, Inc. 


Steam Specialties 
Lunkenheimer Company 
Power Specialty Co 


Steel, Structural 
Pacific Coast Steel Co 


Stokers 

Babcock & Wilcox Co 
Combustion Eng’g Co 
General Elec. Co 


A.| 


Co.’ 


| Stoves, 





| 
| 


ELECTRICAL 


Riley Stoker Co., Saaford 
Westinghouse Elec. & Mfg. 
Co. 

Mechanical 9 
American Engineering Co. 


Stokers, Pulverized Coal 
Combustion Engineering Co. 


Electric (See Rang- 
ers, Ete.) 


Strainers 
Oil 
Elliott Co. 


Water 
Elliott Co. 


Structural Steel 
Milliken Bros, Mfg. Co. 


Sub-Stations, Outdoor 


Aermotor Co. 

Delta Star Electric Co. 
Elec. Power Equip. Corp. 
Elec. Engineers Equip. Co 
Electro Service Co. 
General Electric Co. 

Memco Engr. & Mfg. Co. 
Schweitzer & Conrad, Inc. 
Westinghouse Elec. & Mfg. 
Co. 


Superheaters, Steam 
Babcock & Wilcox Co. 
Power Specialty Co. 
Superheater Co. 


Supplies, Railway 

General Electric Co. 
Johns-Manville, Inc. 

Ohio Brass Co, 

Western Electric Co. 
Westinghouse Elec, & Mfg. 
Co. 


Supplies 
General Electric Co. 
Western Electric Co 


Westinghouse Elec. & Mfg. | 


Co, 


Switchboard Supplies 
Elec. Power Equip 
General Electric Co 
Johns-Manville, Inc. 
Roller-Smith Co 
Westinghouse Elec. & Mfg. 

Co, 


Corp. 


Switchboards 
Allis-Chalmers Mfg. Co, 
General Electric Co 
Roller-Smith Co. 
Trumbull Elec. Mfg 
Wagner Elec. Mfg. Co 
Western Elec. Co. 
Westinghouse Elec. & Mfg. 
Co. 


Co, 


Switches 

Air Break and Pole Top 
Condit Elec’! Mfg. Co. 
Delta-Star Elec. Co. 

Elec. Power Equip. Corp . 


General Electric Co, 
Hi-Voltage Equipment Co, 
Railway & Industrial Eng. 
Co, 

Schweitzer & Conrad, Ince. | 
Westinghouse Elec. Mig. Co. 
Battery 
Trumbull-Vanderpoel Elec. 
Disconnecting 

Anderson Mfg. Co., A. &| 


Delta Star Electric Co. 
Elec. Power Equip. Corp. 


Eleec’] Development & Ma- 
chine Co. 

Elee’| Engineers Equip. Co 
General Electric Co. 


Schweitzer & Conrad, Inc. 


Trumbull Elec. Mfg. Co 
Westinghouse Elec. & Mfg. 
Co. 

Float 


General Elec. Co. 

Sundh Elec, Co, 
Westinghouse Elec. & Mfg. 
Co. 


Fuse 
General Electric Co. 


Hi-Voltage Equipment Co 
Schweitzer & Conrad, Inc. 
Westinghouse Elec. Mfg. Co. 


Knife 

Anderson Mfg. Co., 
J. M. 

Condit Elec’l Mfg. Co 


Cutter Co. 
General Electric Co 


| 


| 


| 





{ 
‘ 
i 


‘ 


Trumbull Elec. Mfg. Co. 


Trumbull Vanderpoel Elec- 
tric Mfg. Co. 
Westinghouse Elec. & Mfg. 
Co. 

Oil 


Condit Elec’l Mfg. Co. 

General Electric Co. 

— Elec. & Mfg. 
0 


Remote Control 
Anderson Mfg. Co.. 


General Electric Co. 
Industrial Controller Co. 
Payne Deane. Ltd. 

agilwes & Industrial Eng. 


oO. 

Sundh Elec. Co. 

Te neneeee Elec. & Mfg. 
0. 


Safety Enclosed 


General Electric Co. 

Johns-Manville, Inc. 
Square D Company 

Trumbull Elec. Mfg. Co. 

Trumbull Vanderpoel Elec- 
tric Mfg. Co. 

Wadsworth Elec. Mfg. Co. 

Westinghouse Elec. & Mfg. 
Co. 

Series 

G. & W. Elec. Spec. Co. 
General Electric Co. 


A. & 


Westinghouse Elec. Mfg. Co. 


Snap and Push Button 
General Electric Co 
Western Electric Co . 
Westinghouse Elec. Mfg. Co. 


Time 
eee Mfg. Co., A. 


General Electric Co. 
Paragon Electric Co. 


Westinghouse Elec. & Mfg. 


Co, 


Synchroscopes 

Bristol Co., The 

General Electric Co. 
Roller Smith Co. 
Schweitzer & Conrad, Inc 
Westinghouse Elec. & Mfg 
Co, 

Weston Electrical Inst. Co 


Tachometers 


Biddle, James G. 
Bristol Co., The 
Foxboro Co. 
Johns-Manville, Ine. 
Roller-Smith Co, 


Tanks 
Riter-Conley Mfg. Co. 


Telephones 
Western Elec. Co. 


Testing Apparatus 


American Transformer Co 
Biddle, James G. 

General Electric Co. 

Leeds & Northrup Co 
Roller-Smith Co. 
Westinghouse Elec, & Mfg 
Co. 


Testing Laboratories 


Electrical Testing Labora- 
tories 


Theatre Dimmers 

General Electric Co. 
Industrial Controller Co. 
Westinghouse Elec. Mfg. Co 


Thermometers 


Bristol Co., The 
Foxboro Co. 


Tie Bands 
Copper Clad Steel Co. 


Ties 
Naugle Pole & Tie Co. 


Toaster 


‘eeeee Elec. & Mfg 
“ 


A. &| Towers 


Tools 

Construction 

Klein & Sons, Mathias 
Oshkosh Mfg. Co 
Underground Conduit 
Railway & Industrial Eng 
Co, 

Radio 

Milliken Bros. Mfg. Co., 
Inc 


Pacific Coast Steel Co 


| 
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Transmission 

Aermotor Co. 
Archbold-Brady Co. 

Bates Exp. Steel Truss Co 
Milliken Bros, Mfg. Co. 
Ine. 

Pacific Coast Steel Co. 
—e & Industrial Eng. 


0. 
Riter-Conley Mfg. Co. 


Transformers 
Allis-Chalmers Mfg. Co. 
American Transformer 
General Electric Co. 
Kuhiman Electric Co. 
I. R. Nelson Company 
Moloney Electric Co. 
Packard Electric Co. 
Pittsburgh Transformer Co. 
Wagner Elec. Mfg. Co. 
Vegetinetpuse Elec, & Mfg. 

0. 


Co 


Transformers, Bell Ringing 


General Elec. Co. 

Packard Electric Co. 

ene Elec. & Mfg. 
0. 


Transmission, Silent Chain 
Morse Chain Co, 


Treads, Ladder and Stair— 


Non-Slipping 
Irving Iron Works Co. 


Tubes 

Brass, Copper and Bronze 
Chase Metal Works 

Rome Brass & Copper Co. 


Turbines 

Hydraulic 

Allis-Chalmers Mfg. Co. 

Leffel & Co., James 

Smith Co., S. Morgan 

Steam 

Allis-Chalmers Mfg. Co. 

De Laval Steam Turbine Co. 

General Electric Co. 

Kerr Turbine Co. 

Terry Steam Turbine Co. 

vannenenes Elec. & Mfg. 
0. 


Turbo-Generators 
Allis-Chalmers Mfg. Co. 
General Electric Co. 
Terry Steam Turbine Co 


| 


Westinghouse Elec. & Mfg. 


Co. 


Units, Resistor 
Ward Leonard Elec. Co. 


Vacuum Cleaners 
Western Elec. Co. 


Valves 

Balanced Throttle 
Lunkenheimer Company 
Blow-0f 

Elliott Co. 
Lunkenheimer Company 
Gate 

Lunkenheimer Company 
Globe, Angle and Check 
Lunkenheimer Company 
Hydraulic 

Ohio Brass Co. 
Rensselaer Valve Co. 
Non-Return, Safety Boiler 
Stop 

Lunkenheimer Company 

Pop Safety and Relief 
Lunkenheimer Company 
Regrinding 
Lunkenheimer Company 
Renewable Seat 
Lunkenheimer Co. 
Steam 

Crane Co. 
Lunkenheimer Co. 

Ohio Brass Co. 

Steel 

Lunkenheimer Company 
Superheated Steam 
Lunkenheimer Company 


Vibrators 
Shelton Elec. Co. 


Washers 
Mass. Machine Shop, Inc 
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Washing Machines 
Western Elee. Co. 


Water Wheels, Impulse Tur- 
bines 


Allis-Chalmers Mfg. Co. 


Water Wheel Governors 
Woodward Governor Co. 


Wattmeters, Watt-Hour 
Meters (See Instruments) 


Welder 
Portable 
Ohio Brass Co. 


Rail Joint 
Ohio Brass Co. 


Welders, Are 

General Electric Co. 

er Elec. & Mfg 
oO. 


Welding Machines 


General Electric Co, 

Ohio Brass Co. 

— Elec. 
oO. 


& Mig 


Winding Machinery 


Coto-Coil Co. 
New England Butt Co. 


Wire and Cables 


Auto 
Rome Wire Co. 


Bare Copper 

American Brass Co. 

— Ins. Wire & Cable 
YO. 

Amer. Steel & Wire Co. 

Anaconda Copper Mining 
Co 


Illinois Wire & Cable Co. 
Rome Wire Co. 


Brass and Bronze 
Chase Metal Works 


Copper Clad 

Copper Clad Steel Co. 
Standard Underground 
Cable Co. 


Enamel 
Belden Mfg. Co. 
Dudlo Mfg. Ca. 
Maring Wire Co. 
Rome Wire Co. 
Magnet 
American Brass Co. 
American Enameled Magnet 
Wire Co. 
Belden Mfg. Co. 
Dudlo Mfg. Co. 
Hazard Mfg. Co. 
Maring Wire Co. 
Rome Wire Co. 
Western Electric Co. 


Resistance 

American Brass Co. 
Electrical Alloy Co. 
General Electric Co. 
Westinghouse Elec. 
Co. 

Rubber Covered and 
Weatherproof 
American Brass Co. 
American Ins. Wire & Cabk 


Co. 

Belden Mfg. Co. 

Hazard Mfg. Co. 
Illinois Wire & Cable Co 
Indiana Rub. & Ins. Wire 
Cc 


0. 
Packard Electric Co 
eee Sons Co., 


& Mfg 


John 


Rome Wire Co. 
"7 Ins. Wire & Cable 


0. 
Simplex Wire & Cable Co 
Western Electric Co. 


Stee 

American Steel & Wire Co 
Trolley 

American Brass Co 
Anaconda Copper Mining Co 
Rome Wire Co. 
Underground (Cable) 

Hazard Mfg. Co. 

Rome Wire Co. 

Standard Underground 
Cable Co. 


Wireless Apparatus 


General Electric Co. 
ee Elec. & Miz 


| Wood Preservatices 


Anderson Mfg. Co, A. & 
J. M. 
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ALLIS-CHALMERS 





1500 H.P., 80 R.P.M. Steel Mill Type Induction Motor, 


Driving Continuous Rougher. 


Roughing 
Mill 
Motor 


Allis-Chalmers Steel Mill Motors are 
carefully designed and built to give 
service. 


ALLIJ- CHALMERS MANUFACTURING COMPANY 
























PRODUCTS: 


Electrical Machinery 
Gas Engines 
Steam Engines 
Steam Turbines 
Condensers 
Oil Engines 
Hydraulic Turbines 
Pumping Engines 
Centrifugal Pumps 
Mining Machinery 
Metallurgical Machinery 
Crushing Machinery 
Cement Machinery 
Flour Mill Machinery 
Saw Mill Machinery 
Air Compressors _ 
Air Brakes 
Steam and Electric Hoists 
Farm Tractors 
Power Transmission Machinery 


Milwaukee, Wisconsin 


District Offices in All Principal Cities 
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ALPHABETICAL INDEX TO ADVERTISEMENTS 


A 


Adam Electric Co., Frank 
Aermotor Co...... 
AllisChalmers Mfg. Co 
Allison & Co., Jas. E + on 
American Circular Loom Co... 
American Enameled Magnet 
Co 
American Engineering Co 
American Fibre Conduit Co 
American Insulated Wire & Cable 
Co sie iri ch 
American Insulating 
American Lava Corp ; 
American Sheet & Tin Piate Co. 
American Steel & Wire Co 
American Transformer Co 
American Vulcanized Fibre Co 
Anaconda Copper Minng Co... 
Anderson Mfg. Co.,. A. & JI. M.. 
Archer & Baldwin, In . ia 
Archbold-Brady Co 
Arnold Co.., 


Machy Co. 


Babcock & Wilcox Co 

Baehr, Wm. A 

Baker & Co., Ine 

Baldor Electric Co , 7 
Bates Expanded Steel Truss Co 


Wi re 


70 | 


38 
56 


sO 


Front Cover 


Baum, Frank 

Belden Mfg. Co.. 

Bell Lumber Co 

Belyea Co Inc 

Biddle, James G 

Blake Signal & Mfg 

Bodine Electric Co 

Bonstead Elec. & Mfc 

Brenholts, Roy 

Bristol Co., The 

Brown-Hunkele 

Bruce Co., M. L 

Buffalo Forge Co 

Burke Electric Co . 

Busch-Sulzer Bros.—Diesel Eng. 
a > 

Byllesby 


Corp 


Carrier Air Conditioning 
America 
Centrifugal Fan Co 
Century Electric Co 
Chase Metal Works 
Sheney, Edw. J a 
Yhicago Fuse Mfg. Co oad 
‘Neveland Worm & Gear Co os 
‘oal & Iron Nationa’ Bank.... 
‘oleman & Shoemaker, Inc. 
‘olonial Fan & Motor Co.... 
‘ombustion Engr. Corp 
Yommonwealth Edison Co 
Sondensite Co. of America. 
Yondit Electrical Mfg. Co 
sjonnelly Boiler Co,, D ‘nctad 
Yonsolidated Electric Lamp Co. . 
‘ontinental Fibre Co 
‘Sooper & Co.. Hugh L 
‘Yopper Clad Steel Co 
Yorliss Carbon Co 
‘ory & Son, In 
‘oto-Coil 
Crane Co 
Crawford Mfg. Co 
Crocker-Wheeler Co 
Cutler-Hammer Mfg 
Cutter 


Cameron Elec, Mfg. Co e808 
Co. of 


Chas eee 
Company, The.... 


Davis & Sons Co., J. F...... 
Davis Mach. & Motor Co. 
Day & Zimmermann, Ine 
De Laval Steam Turbine Co 
Delta Star Electric Co 
Detroit Electric Furn. Corp. 
Diehl Mfg. Co 

Directory of Engineers 
Doehler Die Casting Co 
Dudlo Mfg. Co 

Dunean Elec. Mfg eee 
Duquesne Elec. & Mfg. Co 


38 
52 
58 
46 
63 
53 
80 
50 
48 


63 | 


~ | Goulds 
| Government 


68 
45 
38 
74 
13 


81 


| Electric Macy Mfg. Co 

Electric Power Equip. Corp.... 
Electr c Service Supplies Co.... 
Electrical Alloy Co 
Electrical Development 
| Co. 

Electrical Engineers Equip. Co. . 
Electrical Testing Laboratories. 
| Electrical World 
Electro Dynamic 
Electro Service Co 
| Elliott Co 
| Empire Refiners, Ine 
Engineering Service Corp 
Engineers, Directory of 


& Mach. 


Fairbanks-Morse & Co 
Fargo Engineering Co 
Federated Engrs. Development 
Co.. 
Ferguson Engineers 
Fergusson Engr. Co 
Ferracute Machine Co....... 
Ford, Bacon & Davis, Inc 
Ft. Wayne Corres. School 
Fowle & Co., Frank J 
Foxboro Company, Inc 
Fulton Iron Works Co 





G 


G. C. A. Mfg. Co 

G. & W. Elec. Spec. Co. 
Gannet, Seelye & Fleming..... 
| Ganschow Co 

Garfield Mfg. Co 
General Electric C 

| George Constr. Co 
Gifford-Wood Co 

| Gleason & Co., J 

Mfg. Co. 

Adv 
Greenwood Ener 
Gregory Electric Co 


Hall & Co., Inc., 

| Harris Bros. Co 
Hayward Co 
Hazard Mfg 
Hemphill & Co 
Hi-Voltage Equip. 
Hubbard & Co 





Ideal Commutator Dresser Co... 
Illinois Electric Porcelain Co... 
I'linois Wire & Cable Co... 
Imperial Blectrie Co ue 
Imperia! Porcelain Works. . 
Independent Electric Machy Co 
Indiana Rubber & Ins. Wire Co 
Industrial Controller Co 

Irving Iron Works Co 

Ives & Davidson 





Jeandron, 

Joffrey-Dewitt Insulator Co. . 
Johnson, Jr.. T. F 
Johns-Manville, Ine 


K 


39 | 


GS 
53 
10 

17 


Kansas City Power & Lt. Co 
Kerite Ins. Wire & Cable Co. 
Kerr Turbine Co 
| Ketcham & Tipton 


Kimble Electric 
Klein & Co., Mathias 
Klein & Co., Nathan.... 
Krehbiel Company 
Kuhlman Electric Co 


re 


Land, 


| Lapp Insulator Co., Inc........ 


| Leffel 


Le Carbone Co 

Lea-Courtenay 

Ee a SP eee = 
Leeds & Northrup Co 

i ae Pree ee 
Lincoln, Ine., 

Locke Insulator Corp 
Lunkenheimer Co., The 
Lupton’s Sons Co., David 


MacGovern & Co., Inc......... 
McClellan & Junkersfeld 
McGraw-Hill Book Co...... .23, 
McIntosh & Seymour Corp.. 
MeMillan, 
Manistee Iron Works 
Marble-Card Electric 
Maring Wire Co 
Maris Bros 
Markman Engr. Co.... 
Massachusetts Machine 
Ine. 
Maxim Silencer Co... 
Mead, Daniel W 
Mechanical. Appliance 
Memeo Engr. & Mfg 
Merrill & Co.; M. H.°. 
Miller-Owen Elec. Co. 
Milliken Bros. Mfg. Co o's 
Minerallac Electric Co.... 
Mitchell-Rand Mfg. Co 
Moloney Electric Co.... 
Morse Chain Co 
Mullergren, Arthur I 
Munsell & Co., Eugene 
Mueller Electric Co 


Ms kee e 
MG Oia ocesi 


"Shop, 


Co. 
Co.. 


Inc. 


N 


Nashville Industrial Corp 
National Business Bourse wa 
National Metal Molding Co.... 
National Power Machy. Co 
Naugle Pole & Tie Co 

Neall, N. J 

Nelson Co., I. R a , 

New England Butt Co 


| Noetling & Betz 


g | Parson 


| Payne 


Norina Co. of America 
Northern Engr. Works. eh 
Northern Industrial Chem. Co.. 
Northwestern Electric 
Nussbaum Co., V. M 


Ohio Brass Co 

Ophuls, Hill & McGreery, 
Oshkosh Mfg. Co.... 
Ostrander & Co., W. R 


Inc.. 


P 


Pacific Coast Steel Co 
Packard Electric Co 
Paragon Electric Co. ee ey 
Klapp, Brinckerhoff & 
Douglas pe ek eis atin 4 
Partridge Lumber Co.., 
Dean, Ltd 
Electric 


Peerless Go, . 


| Philadelphia Elec’l & Mfg. Co.. 


| Philadelphia 


Bulletin. . 
Wire Co 


Evening 
Philadelphia Insulated 
Phoenix Utility Co ‘ 
Pittsburgh Elec. Furnace Corp.. 


| Pittsburgh Transformer Co 


| Portland 
Power Machy Exchange, In« 


Monson Slate Co 





Power Specialty Co 
Proctor, Inc., John R 
Public Service Prod. Co 


R 

Railway & Industrial 
ing Co 

Redmanol Chemica 
Reed, W. Edgar... 
Reliance Elec. & Eng. 
Rensselaer Valve Co.........-. 
Riley Stoker Co., Sanford 
Riter-Conley Co 
Robbins & Myers Co...Back Cover 
Rob nson & Co., Dwight P 39 
Rockwood Mig. Co 
Roebling’s Sons Co., 
Roller-Smith Co 
Rome Brass & Copper Co 
Rome Wire Co 
Ross Power Equip. Co 
Rubber Insulated Metals Corp. . 


Engineer- 


ORR A. iss 


Ss 


8S. K. F. Industries 

Safety Ins. Wire & Cable Co.... 
Samson Cordage Works... 
Sanderson & Porter 

Sargent & Lundy ; 

Sayer, E. Y., Engrg. Corp.. 
Scheidenhelm, F. F 
Scheinert Co., 
Schweitzer & Conrad 
Scofield Eng’g 
Searchlight Section 
Shelton Electric Co. 
Sherman Mfg. Co., H. ; 
Simplex Wire & Cable Co 
Smith Co., S. Morgan 

Smith & Serrell 

Spooner & Merrill 

Spray Engineering 

Square D. Company. eS 
Standard Elec. Machy Co 
Standard Underground Cable 
Star Electric Motor Co 
Sterling Varnish Co 

Steward Mfg. Co., D. ! 

Stone & Webster, Inc... 
Sturtevant Co., B 
Sundh E'ectrie Co 
Sunlight Elec’l Mfg 
Superheater Co. 
Surety Motor Bonding Co 


Inc. 


Co... 


T 


Taylor Instrument Co 
Telenduron Company .... 
Terry Steam Turbine Co. 
Thebo, Starr & Anderton 
Thomas & Sons Co. R 

Thompson & Jameson, Inc. 
Tiffany Elec. Co.. 

Todd Shipyards Corp 

Trumbull Elee. M wean 
Trumbull Vanderpoel Elect. Mfg. 


Valley Blectric Co... .csveveces 


w 


Wadsworth Elec. Mfg. 
Wagner Elec. Mfg. Co 
Ward Leonard Electric Co 
Wesche Electric Co. B. A 
Western Electric Co.......... 
Westinghouse Elec. & Mfg 
16 
Weston Elec’! Instr. Co 
White, J. G. Engr. Corp 
Whitelite Electric Co 
Willey-Wray Elec. Co 
Williams, Gardner S....... 
Wilmington Fibre Spec. Co 
Woodward Governor Co 
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UNDERGROUND POWER CABLES 
Without Conduits 


HAZARD PARKWAY CABLE with lead sheath, double 
layer of flat steel armor and asphalted jute covering, 
offer a means of placing power circuits underground 
without conduits. 


Consider the advantage of having your power cables safely 
underground, away from storm hazards and winter ice 
and snow. 


Eliminate the expense of poles, crossarms and insulators, 
and high cost of maintenance, to say nothing of the 
unsightliness and obstruction of pole lines. 


Installation is simple. Dig a narrow trench, 18 in. to 24 in. 
deep, lay in the cable and cover up. The lead sheath, 
double steel tape armor and asphalted jute give per- 
manent protection. No separate conduits are neces- 
sary. 


Safer and less expensive than pole lines or conduit and lead 
covered cable. 


This type of cable is especially advantageous for localized 
power distribution. 


Ornamental Street Lighting 


Parkway Cable is now used more than any other type of 
cable for street lighting, because of its low cost, easy 
installation and permanent high efficiency. 


PUBLIC PARKS and COUNTRY ESTATES can be best 
lighted through the use of Parkway Cable as it may be 
laid practically without disturbance to lawns, walks or 
roadways. 


Booklet on request. 


HAZARD MANUFACTURING COMPANY 
WILKES-BARRE, PA. Three-phase Hazard Park- 
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Obbins & M 


ELECTRICAL WORLD 


HE powerful breeze produced by the R & M 

Fan is doubly effective because the fan does not 
advertise its presence by mechanical noise or air 
hum. Through the breeze, and the breeze alone, 
it makes its presence known. 


This is a feature every purchaser appreciates, 
whether buying fans for the hotel, theatre, office, store 
or home. And it is one of the many features of the 
R & M Fan which make easy sales for the dealer 
and jobber who specialize on the Robbins & Myers 
line. 


THE ROBBINS & MYERS COMPANY 
SPRINGFIELD, OHIO BRANTFORD, ONTARIO 


vers Fans 








